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notes 



Tile data for 1976-78 showam the appendix tablea ind the text tiblat 
were collected from the agenciei in March and April 1977 and are based an 
• agency budgets as inMrpaTated= in the President'i budgft Message to 
' Congresi. The 197B data reflect requests for fiical year 1978 and thus do not 
reflect iubsequent congreiiionai bppropriationf or changes madt by 
Executive apportionment. Fiscal year 1977 data represent Qbligitions' 
^ estimated in the second quarter of fiscal yiar 1977 and include both 
appropriated funds and funds carried over-|rom prior years. 

Table and chart details may not add to totila because of rounding, 

^ ; Significant changes in 1978 program, requests resulting from con = 

* gressional aclions already taken at the time this report was prepared are 

noted in the text; 
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FOREWORD 



The growth and nature of Federal R&D funding his been a subject of 
public interest for many years, but more recenkly the structure of this funding 
has received increasing attention because of its varied effect! on the economy, 
Since Federal agencies fund^ more thari one-half of the entire national R&D 
ef f ort j their policies and programs produce significant impacts bn Institutions 
and influence the direction of scientific inquiry and teGhnological change, But 
these impacts have arisen more often from the net iriteriction of a host of - 
agency mission requirements than from a coordinated strategy. 

^Since the 1977 budget, however. Federal support of basic reiearch has 
reflected deliberate administration policy to fill a national need unmet by the 
private sector. In that budget and the ne^t, basic research funds were increasd 
by Federal agencies to aggregate levels that would result in growth ahead of 
inflation. The effects of this policy on national R&D expenditures are already 
apparent in preliminary information that indicates an increased growth rate 
for national basic research in both 1977 and 1978 compared with reduced 
growth for applied research (and an uneven trend fo^ development). 

This report proy ides data on Federal R&D funding as reflected in the 1978 
budget and is the 26tft in an annual series based on the budget document. The 
analysis includes historical background for the determination of trends and 
offers comparisons with a number of economic indicators outside the scope of 
the FedeVQl Funds survey. Because of the interest in Federal R&D activities as 
they affect the overall economy, an attempt is also made, where possible, to 
assess the future direction of specific areas of Federal R&D support. 
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In the next year or two fhe^upward trend of Federal R&D funding is not 
axpeGled to continue at the 3-percei|t avenp annui^fatyj the 1974^78 
period (baBid on conetant dollars) Ibut ii more likdy (o reflect growth 
close to the ritlfcf inflation. The r*Bon is that no new largi-scile R&D 
program thrust is apparent in any aila while a number of ongoing Federal 
developminLprograms are subject tto reappraisal notably in defense end 
energy, The net result of recent reaipraiiali hai been to slow the pace of 
development overall even though epme individual programe have been, 
increased, I * 

Congress approved most of the PreBTdent's 1978 programi but cut back to 
iome='^exlBnt on defense R&D suriport while substantially inGreasing 
support for health and somewhat i|creaiing support for energy, The net 
effect ^ill probablfba that health mi energy reflect nearly equal shares 
of the Federal R&D total in 197'8 ifter defense and spice, which will 
remain in first and second posltlo|i,^respectively. Congress also added 
funds to the request tor environm|nt R&D programs, thus providing a 
measure of current^dolJar gEowtl for this area, and increased the 
emphasis already givSn by the Priident to food research, 

For Federal baiic repfearch support^igrowth ahead of inflatioi is expectad 
to continue, at least for the 'near future, as a result of present 
administration policy that views adequate basic research support as 
essential to the continued growth of the economy and the ultimate 
lolution of problems in many areas of national concarn. 



Applied research however, is not expected to rise much faster than 
inflation in the next year or twOj reflecting in lar|e part the abience of 
new R&D programs likely to show significant growth. 

When viewed as a share of the tot4 Fader^ budget, R&D and R&D plant 
outlays declined itiidilj^om 9.5 percent In 1968 to 5,6 percent in 1976 
but were expected to be 5J percent in i?78, The shire fell primarily 
because of the rapid growth of social programi involving paymenta to 
individuals although dicllnes in R&D "funding also occurred in some 
, years. - .. , 

When R&D and R&D plant outlays arp compared with the relatively 
controllabla portion of the budget, the ratio is seen to have declined far 
lese-from 14.7 percent in 1968 to 13,4 percent in 1976, followed by j rise 
to an estimated 13.8 percent in 1978. These ratios indjcata that research 
and developmant programs continue to play a significant p|rt in agency ' 
m.iisions. 

Present incllcationi are that indtslry will continue ^ to riceive an 
increasing share of all Federal R&D fundi in the next year or two, while 
universities and colleges receive onlyi m.oderatB increases even In 
constant-dollar terms. Thi^,Federal intramural sector is expecfed merely 
to keep pace with In^lalioni This projeGtion is based on a contlnirttion of 
trends frorni976 to 1978 during which time industry growth in real terms ' 
was three timfS that df the academic sector and intramural support' 
scarcely grew at all' Recent industry growth has reflactad axpinding 
development programs in defense, space, and energy. 
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Data Highlights _ . 

.Federal R&D obligation^ were an estimaled/S2B>5 billion in the 
President's 1978 budget to Congress, reflecting an average annual growth 
rate of 5i percent since 1968, or a decline of 1.0 percent in conBtant=dnllar 
rerms, During the last four years [ 1974^78), howpver, Federal funding has 
grown 10.9 parGent on an average annual basis, or 3.0 pBrcent after 
; adjusting for inflation. 

• Federal R&D support reflects a primary emphasis on defense programs, 
which made.^up almost one^Half [49 percent) of all Federal R&D 
obliptions in the President's 1978 budget. Space prbgrams made up 
, another 12 percent; energy programs, 1 1 percent; and Health programe, 10 
' percent. These four areas have dominat fid Federal R&D Support from 1975 
to the present.^ 



Although defense and Space program^ave shown signifioant increases 
in funding in recent yeari, a shift u^Feder^l R&D support toward civilien- 



J^u dfilH on wliich hiMMm cnmpHriHonj; m hmi\0^ nnl shown in ihis^rqinr} 
filltinugfrik^ im? liktm frum flu! ^inmn siirviiy hh Ihn hnlmil Fuuikdnin, FimfltiOrl (lata, which nrn 
bmi m mmihAl progninis find nit mm i\mi.\ \im% m'Hhimn in An AmlpiH of Fdanil 
H&D Funding by l^u/L FmlYum \mim{K^ll-n\\\ (Wii^hingtan.D:C. 20402; Supl 
of Dncumenls, IJ.S= Cij^-nmfint PrlnHn^ Officii H!7H|. 



oriented programs and away from space/defense programs occurred in 
tt\e 1988-78 decade, The "civilian" share grew from lass than ona=fQUrth to 
almost twn^ifths in that period, but shares at the present time appear to 
be stabilizing. 



* Baeic research was expected to total |3.0 billion in the 1978 budget and to 
amount Jo l! percent of all Federal R&D obligations. Between 19f4 and 
1978 basic research obligations shovv^ a iO^percent gain in constant 
dollars, partly as a result of adminiftration policy; Between 196B and 
l97S, however, a decline of 5 perGent in real terms is still reflected^ 

• Applied research, at $6i Billion in 1978, now accounts for ona4oijrth of 
the Federal R&D total Between 1968 and 1978 a gain tff 13 perQjBnt in real 
perform.ance was recorded. Between 1977 and 1978, however, virtually no 
real growth was reflected, 

]■ 

♦ Development programs currently make up almost twQ=thifds of the 
Faderal R&D total and were an estimated $16.8 billinn in the 1978 budget, 
Since 1974 development funding has been growing more rapidly than 
research, chiefly as a result of DOD, ERDA, and NASA programe, Even 
so, federally funded development is an estimated 17percent lov^arln 1978 
than in 1968 in aonstant dollars. 

• In 1978 an estimated $19,§ billion in Federal R&D obligations will be 
awardod to extramural performers=industry, univetsities, and non= 
profit organizations Jhe remaining $6.5 billion, or 25 percent of the tofah 
will be directed to intram.ural performance. ' • 



INTRODUCTION 



From ils iijception the National Science Foundation has collented data on 
sdnnce resnurctis in rftsponse to ^jii^ve mnndHtes. The present repoft on 
Federal sponsorship of R&D programs re the 2Bth ban annual eeries and one 
among a number of recurring NSF reports on different aspects of national 
R&D activities. Foderal Funds for RmnKh, Dfivdopmenf, nnd'Otfior 
Scinntific /kiivitifiH, Volume XXV! repreBents a later and more detailed 
analysis of the. R&D portion nf the Federal budget than the one that appeared 
with the budget document.' The data in this roport show R&D obligational 
levels as reported to the Ff)der(il Fiind.s survey by 98 agencies in the March- 
May period of 1977rfDllowing the President'B budget message in january, The 
data are distribttted by character of work, performers, fields of science, and 
'Federal R&D support by States. University-performed ^search by fields is 
.also covered, and data are given on scientifit: and technical information, , 



All Federal agencies with R&D programs responded, and their data were 
'^id on budget request levels. Data were edited and processed by NSF staff, 
and appendix tables were prepared by computer processing and made' 
available by the midyear.^ A brief analysis of the contents of Fedml Funds, 
Volume XXVI was also published as soon as survey totals were available.^ 



This report is focused on the three years of the 1978 Federal budget 
period, although comparisons with earlier years are noted. Data for fiscal year 
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\m are aotuah.but data for the next two years are tentative. Fiscal year 1977 
data reflect obligations estimated in the second quarter of fiscal year 1977; 
agencieB baseri tl^pse estimates on funds appropriated plus obligations carried 
ou^r from prior years and on agency program plans at the time. The 1978 data 
are based on amountB requested in the President'e budget for fiscal year 1978. 
includini eBtimatee for narr yovarsi but do not reflect subsequent con- 
gressional appropriations or changes made by Exenutiva apportionmentrThe 
' text makes note of significant changes in 1978 program levels resultin^rgm 
congressional actions taken at the tim.e thie report was prepared in orde^nat 
iniorniatinn may ba as up4u=date bb possible. ^ 

' Data for the transition periodi ]uly 1 = September 30, 1976. that permitted 
a shift tOiihe new October 1 ^ September 30, 1976 budget year, have been 
collected in broad totals only for basic reiearchi applied research, and 
development but not fo*m.ore detailed categories. The|e Jata have not been 
published but arra^ailabla on request, 
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While the statisti 
axcounting purposes 



;i in this raport do not reflect the precision used for 
they are ngmparabla from^one year to the next and 
^ovide an accurate pasure of trends. Borderline problams exist in that som.e 
R&D programs are not clearly'defined as such, Most agancy R&D programs 
have to be separated by respondents fronvother larger programs becauselhey 
are not identified as budget line items, and in certain cases questions arise as 
to appropriate da.igificaion, R&D^ programs, once identified, must then be 
further subdivided into the survey categories: basic research^ applied 
researchi davelopmenti performere, fields, etc. Since agency records are often 
kept by categories other than those requested in the Burvey, judgment in 
reporting data must be used by the reBpondenls, Over the yearSi however 
ageficieB have gained considerable experience in maeting the data Te= 
quirements. 

Agencies are users as wellas producars of these data, Qt^pr users besittes 
agencies include congressional staff, Federal science administratnrSi per= 
formers in the private sectori science historians, science policy analysts, and 
the science prees, The data serve as a baseline for determiQing trends andnlso 
as a starling point for morelntensive studioB. 



Part I 

FEDERAL FUNDS FOR 
RESEARCH, DEVELOPMENT, 
AND R&D PLANT 



Section 1, FEDERAL R&D PERSPECTIVES 

■I 

Although Fedeni! RftD ubliptionS (plant excluded) rose from 315,9 
billion in fiscal year 1968^an estimated S26.3 billion in the President s 197B 
budget request to the Congress, most of the growth has taken place in the lasl 
four years. From 1968 to 1974 the average annual growth rate was 15 percenti 
or a decline of 3.7 percent in constant dollars, ' whoreae from 1974 to 197B the 
average annual growth rate is Ifl.g'perant, or an increese of 3.0 percent in 
conBtani=dollar terms, 

i 

The last three years have witnessed Federal R&D growth that was ahead 
of inflatiun each year (and 1975 reflected unusually |teep growth as well 
almost sufficient to match the record inflation of tnat year); At. presenti 
however the outlook appears to indicate growth no greater than the rate of 
inflation, or only slightly higher, All Federal programs are now viewed mure 
firitically in the lighl nf alternative options, and MD programs^ including 
some that may be in'fairly advanced stages of development, are not excepted 
from this kind of assessment. No new large^scale R&D program initiafivei 
have been introduced, and thus the/federal R&D tatal will largely reflect a 
continuation of present undertakips. The next year or so will appear more 
like the early seventies than the m\y sixties when high yearly increases ware 
in order. ■ ' / i 

Grnwth between 1974 md 1978 has been engendered more by develap= 
ment than by research. Real growth for Federal developmRnt programs 
between 1974 and 1978 was 15 percent (uomparea with a constant-doliar 
decline of 28 percent between 1968 and 1974). Since development now 
accounts for almost two^thirds of the Federal R&D total the r'm or {all of this 
component has the most effect on overafl levels.AVhile it can be assumed that 
most large development programB now in progress will be brought to 
culmination and new ones brought to the iuH deveiopment stage, some 
programs may be significantly reduced. This has already occurred in the 
energy and defense areas, as in the casS of the Clinch River breeder reacloiand 
the B-1 bomber. Large devalopment programs are now likely to bequest^ned 
,at each stage as to their effect on broader strategies. Such^an approach acts as 
a brake on strong overall Federal R&D growth. 




5 In tk Hbsimni; n[ a r^iHlile R^D ctisl index ihfi GNF impHut prict^ tlellator has been used for 
Ihfi yfiars 19fiBJ7 jintl aniiafiniiitf of inllHtifm mhk hi V^7l. 
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Basic researi;h, in comparison, has received 
special emphasis as a total area in the last two 
Federal budgets. The higher totals havRpraduoed 
a constant-dollar growth of 10 percent between 
1974 and 1978 in comparison with consinnt^ 
dollar growth of 8 percent for applied research 
This policy has whanged the direction offiarljer 
(1968-74) trends where basic research declined in 
real tferms and applied research grew, But even if 
basic research continues to be suppnrted in the 
near futureatlevelsthatproducerRaigrowlh the 
effect on overall Federal R&D obliptions will be 

sightsincebasicresearchiscurrentlvriperrpnl 
ol the Federal R&D total. ' " 
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Another ancl'^more sensitive indicator of 
Federal R&D policies can be found in chiinges in 
the ratio of R&D programs to, the relatively 
(;ontrollable portion of the budgt't. The con- 
tmllable portion, of which m programs are a 
part, IS subject only to annual aulhoriZHtion anil 
appropriation actions as distinct from the 
uncontrollable area whfireji|e growth of fixed 
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cost and open-ended prugraniB^ cannot be 
re'^ulated except by changes in^existing substan= 
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tivfilawl&D and R&D plant outlays as as 
cnntrollable budget outlays have fluctuated 
fairly narrowly in the 1968-78 period-moving 
[riiiii 14,7 percent loan estimated 13.8 percent-a 

sip that the role of research and development in ^ 

sibditieshasnot ' 



thefulfillpnlolnussionires 
changRd significtintly, 



Relationship to the National R&D Total 

^ c 

Between 1968 and 1977 total national R&D 
expenditures grev^. from;S24,6 bdhon to an 
estimated S40.8 billion, byt during this period, , 
Federal support fell from 61 percent of all 
national expenditures to an estimated'i3 percent 
ar^tl'stabdized at that share during the last three 
yars, Until 1971 Federal funding fluctuated 
%htlv from year to year, but annual growth was 
shown thereaftir, especially from 1975 onward, 
T,he industrial, universify=and-College and other 
nonprofit sectors all inbasedR&D support in^ 
each year of the 196B-77 period, and the indusi^ 
share of the total increased from 37 percent to an 
estimated 43 percent, 

The pattern of R&D performonce, however, 
showed less change inlhe same timespan, The 
chief differences are that industry now carries , 
aut'slightlylessof the totalnationalR&D effort- 
^9 percent in 1977 CQmpared iAith 71 percent in 
\96a=and Federal agencies pd universities and 
colleges, slightly more. The Federal share of , 
performance -has grown from 14 percent to 16 
percent and the academic share, from^B peroent to 
10 percent, 



;S(ii:iiil sKunlv, inedld mwm«. veleninB lienefils, 
fMii iiMlance, intmst, mi misceltoous olher pro- 
grams. Sec nfficii of Miinageiflenl and Budget. The Budael "f 
!!„; i;niiHl Mvi Qovmm. Fistfll Y«ir m table 16 
lW,ishinstnn, D.C. 2D402: Sypt. of Docyfflenls. IJ.S, Govern, 
mim't Printing Officel.pp 'tM-El,, 



'The. facts b.ehind these shifts in _ 
soiirce/ performance ratios are that industrial 
fifH^s, until recently, have received lesj support 
for research and ievelopment from Federal ^ 
agencies (mostly h^/ably the Department ol 
Defense (DOD) and the National Aeronaulici and , 
Space Administration (NASA)) but jiave pro- 
vided increasing funds for R&E perfrrfmance on 
. their own account, virtually all of which can be 
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considered m siippurtin^ ''civilian" undtir-. 
takings. Universities and colleps have received 
increased funding from Federal agencies. (I.neir 
chief source of support), and most of this \ia§ 



m dirented to basic research cind app 
research in sociatHi pas. Thus, nn increaBe in 
the share of the national R&D effort de^tod to 
civilian pragrams versus those d^vnled In' 
defense/spice areas has taken place-from 52 
percent in 1968 to an e^imated 68 percent in 
1977. These shareB m appr(}Xj|iatei|a^d the 



ood is thai the present^ppriitmalf^) 
share will not change very markedly in m\ near 
term since thu increased rate of industry spen\l= 
ing will probably be offset by the increased rate 
u| Federal spending fordelense.\spa(:eprogratn^7, 



blationship to GNP 

Even though the sharf: of nalinnal UU 
expenditures within the gross natinntd prndunt 
(GNP) has been decreasing'^lrurn 2.B percent in 
196B to an estimated 2.3 percent in 1977. more 



^Tmift in nitional RftD/QNP ratios: 
iMifiHRIDixpindhura^ 

3r= 
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' and more work ^within that share has Ijeen 
devoted to improving the standard of living and 
' meeting social problemB/ Broadly speaking, 
civilian-nriented R&D aclivities sponsored by all 
sources, public and privaie, slightly more than 
doubled from 1968 tu^l^while total national 
R&D efforls grew bylw^hirds. The raljn of 
civilian *R&D expen(^ures to GNP was 15 
percent for mosi years of the 1988=77 period. 
Such a raiiu doe^ not cumpare unfavurabl| with, 
the^ R&D/GNP ratios of other major in= 
dustrialized countries when their^R&D expen= 
flitures for defence and space have been 
eliminated. The l.S^perceni ''Givilian" ratio of the 
United Siotes is higher than comparable ratios 
Inf France and Canada in 1975 and very close to 
l|at of the United Kingdom, although somewhat 
l|wer thnn that eBtimatedior japam The one 

) miunlry with a ^'civilian" R&D,rHtio as high as 2 
/fercnnl whs West Germany.'^ j 
J Ratios of R&D expanditures to GNP ore only 
one indication of the relationship of R&D 
investment to the nation^al ennnorny, An equally 
importRnI consideralioffinvolves the factors ond 
incentives lhat lead from the R&D phaBe to 
innovation, and this question is likely to receive 
increaeing attenlion in the years jusi ahoad, 



Historical Perspective : 

The growth trend of 1974-78 follows fi 7'=year 
period (T968=74j when only slight changes were 
' recorded from one year to the next in Federal R&D 
funding with the exception tf 1972 when a 6= 
percent increase occurred that was almost 
whofly attributable to one agency^DOD. In the 
entire peilod the only agencies among those 
supportin|R&D programs above the SoO million 
level that recorded slpdy upward growth were 
the DepHrtmonl of A|;i(:ulture (UBDAj and the 



' Uiidi iinnlf^rived frnin IhpNiitifinHlSNiNniii'Fniinilaiinn* 
tiir Kcnnomii; fj)={^(!riihfin and Df^vfilnprniint.. 
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Veterans Administration [VAf. These were years 
marked byl steady decline in funding of NASA 
as the Apollo miBSion was phased (uitland 
. virlually no growth in DOD funding, In 197lthe 
R&D total for DOD was only $711 million figher 
than in 1968 (and $371 million higher than in/ 
1967). DOD and NASA Gontinued to be the two 
leadin^genoies in R&D support, however, 
Between 196B and 1974 Federal R&D fundin| 
moved up only 9 percent in current dollars ( while 
decreasing 20 percent in constant dollars). 

But after 1974 a fundamental change took 
place, In the previousjseven years the well 
esloblished charactar of most R&D programs^ad 
resulted in Federal R&D tolalsi that changed 
relatively little from one year to the^ext, 
sometimes declining slightly. No strong program 
expansion from any area was reflected in overall 
R&D levels. By 1974, however. Federal R&D 
obligations began to ri§e as the reBult of a r 
of major policy initialivee that ha( 
set in molinn. 



0 



Policy Initiatives , , 

In thi 1972 budget edministration pDlicy was 
*;^,^fe€ttSld on highir ovirill defense ipending, 
' foUowlni^^a 3-yiar peHod of no growth. This 
dicision was subiequintly nfleoted fn, DOD 
tQtalSi especiilly jn 1874 and liter yeiri, as 
' racoeeding administrations added impatui .to 
-iliiipoliey, The effect on MD progrims was. 

lomewM tnoff delayed; after lignifioa^ 
^ in 1972, SiB iiippprt to DOD did not rise again 
until 1075i but since thin yearly growth has been 
spjficant. V ' 

^ Energy ihortages, brought home by the Asab 
oil imbirgo in the fall of lfl73;^haightened public 
^ awareness of the nied for a manifold expaniioil 
in the energ^iprch and development that was 
already in' process. tn^rgy'^D funding, prp- 
vided mostly by 'Ae EnergV RBsearch and 
Divilopmint ^ Administratioff [ERDAj, Kai 
tr^led sincr 1974^ rrflectirig both Pfesidential 
and congreisionai sQp^cfrt In the past dacadi 
growth in ^er^resiarc^ has alpo shifted in 
^ termi of the shife of the ERD A budget devoted to 
atomic defertse programs; from 44 percent in 1988 
to an eatima^ed 20 percent in 197§. . ! V: ^ 

Haaltli waSj|iven special emphasli in fhe 1972 
, iudgat message with a Presideatial announce- 
■ menl of a llOO million Increase in funds targeted 
on cancetjreiearcii under the sponsorship of the 
Departmeijt of Health. Education, and WBlfAre 
' (HEW),^and support to cancer reseaFch'^wai 
J carrted further throiigh 1974 when a| idditional 
emphaiis was also placed on heart and lung 
. research, Insubaequent years therates of growth 
diminlshid, and In the 1977 and 1978 budgeti 
growth for other biomedical raiaarch areas has 
outpaced cancer, and heart and lung research, a 
pattern that remainad even ^ter congrisiion^ 
action on 1978 HEW prdgrams^ Even so, cancetl 
and hiirt and lung reieirch still account for one^ 
half erf the R&D obligations of the National 
InSti|alia of Health (REW). 




As the Apollo progrim pbaiid down in the 
early ieventiiSj a new broad policy evolved for. . 
ipaca. The 1972 bildget itressed i balanced / 
program guided by three purposes: spaci ex= 
ploritioii, iciintific InviStigationB, and practical 
applicationi. This budget included funds to start 
developpnt of the space shuttle engine. It was 
not^. until 197S, however, that large increasei In . 
spice shuttli funding produced an upward trend 
in total R&D levels for NASA, Skylib, which 
peaked in 1972^ had biin terminatid by 1975. The 
ihare of the NASA budget devoted to purely ^ 
ipace activitiii^manned space flight, spaci 
iciences, .ipace technology ^ and tracking and 
data acquiiitlon-hae declined from 95 percent (n 
1988 to an estimated 8\parcent in 1978. NASA 
progrims In apace appftcitions and aeronautical 
reaeirch and tefihnology have accounted for the 
^ remainderi a share that has been increaiing to the. 
present 19 percent. 

After 1974 the Federal R|D total began to move 
significantly higher, increasing by 9i pepcent in 
' both 1975 and 1976. All major agancie| ihared in 
this growth, Even NASA funding increased ai 
devel0pmai|t lupport for the space shuttja grew 
by larger increments, The chief influenzas on 
growth, howeverj were DOD and ERD A. 

« In 197'7 the Federal R&D growth was an 
'iStlmatedl7J percent, bringing theFederal'R&D ' 
total to Szis billion, with incraasea shown by 
virtually all agencies. Even though mora than 
one-fourth^ of the rise can be attributed to 
estimated carrpvers, Increasei In ^budget 
authority .were lubstantiah The President's 
budget propoeal for 'fiscal year 1978 called for a 
lurther overall R&D Incr^ae to 126.3 billion, or 
7 A percent. Despite theitrong gains of recent 
' years, eitimated real performaijce In 1978 in 
constant dollars is still 10 percent below that of 
1968, 
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and change iri evidinf to the igincies that 
iponiar jrogrims in thiie different iraai. In 
1968 dOti'&i^mLimmBd thrii^f Durthi of 
ill Federal R&D ictlvitles; by 1978, however, 
their shari was in istjmatetf threiTOrfiygff 
thftuih DOD and NASA obligationil totali have, 
bein rising Bignlflcantl^ since 1974. the itrong 
gains for ERDA, HEW, and the National imm 
Pounditiah [NSF] have preventeAthe 
DOD/NASA shan of the Federal R&D totamom 
incriasing, 

Fideral R&p program^ can be categorized by ' 
their own primary purpOBes, rather than by 
supporting agincles, and arranged by selected 



baiii defense programs are found to ripreient 49 

pefcent of the Federal R&D totarin 1978; ipace 
programs, 12 percent; energy programi, 11 
percent; and hialth pro|rams, 10 percBnt. These 
four areas have been the leading ones in Federal 
R&D support since 1975.^ 

In 1969 (the firit year detailed functiDnal data 
were compiled) defense programs made up 53 
percent of the Federal R&D total and space 
programs, 24 percent. The third /joet Important 
area was health with 7 percent of the totaL and 
the next was science anrftechnology base with 3 
percent. Areas like energy and environment were 
to achieve their most significant growth in later 



^ See National Science Foundalian, /\n Ancilysfs of Fudml 
MO Funding by funciinn, Fiml Ymrs VM^-WfB (NSF 7% 
316) far an anilysis of programs by objeclive thai cuts across 
agency linis. op. cil, 



functions that cut acrois agency lines. On thia 




years, 
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ii^port liVili while greater applied effflrts 
within the aironautlcal research and technology 
program have been reflected in overall NASA 
sypport to thii area. 

• Bitwien 1968 and 1978 Federal lupport to 
basid riiearch has aeclrned 5 percant in constrfht 
dollars, ihd development has declined 17 per- 
cant. Applied research has increased 13 percenl 
In constant-dollar termii 



Peffonners 

The pattern of performer uie by Federal 
agencies has changed somewhat between 1968 , 
and 1978. In 1988 only 22 percent of Federal R&D 
work ws intrimurally perfo^rnied. This ihare rose 
steadily unli[ 1975 whan it reached 28 perGent, 
Since then, the intramural share has bean 
declining and will be an estimated 25 percent in 
1978. One cause of the declining intramural share 
has been a DOD policy to involve extramural 
perfotoers more heavily in the technology bale 
area where DOD laboratories had been concen^ 



trating their work. Real Intramural ^rfwmance 
(in constant dollars) his grown iff islimat|d |^ 
percent between 1968 and 1978. Chief intramural 
support agenties have been DOD and NASAi 
which have accounted for iharis of 49 percent to 
56 percent and 19 percent to 23 parcfflt of the 
total respectively, followed by HEW, USDA, and 
the Department of the Interior. ; 

A somewhat similar trend appeared in the 
university area. In 1988 universitiii and colleges 
pefformed 9 percenl of all Federal R4D under- 
takings, and by 1974 they performed 13 percent, 
The change reflected the increasid emphaiii on 
reiearch as contrasted with development pro= 
^igrame within the Federal R&D total The share 
had fallen to 12 percent by 1976 but has since 
remained the same. With increased developmkt 
programs it might have fallen further except for 
the added Federal support to baiic research. 
HEW, NSF, DOD, and NASA Ifave beenjeading 
agency users of the academic sector in the past 
decade with ERDA mora important than NASA 
In recent years, Significantly^ the growth in real 
parformance for universitiei and collegei is an 
estimated 13 percent between 1988 and 1978. 



The chief reason for fee shifti ill intramural 
and university shares lies iri th& decreasing 
relative use of industry (and associated 
FFRDC'i] for development programs frfim lBBS 
to 1975 ind the increasing use since then. Actual 
Federal lupport to industrial firms fell until 1971 
and rose very little until 1975, but since then has 
grown importantly. The industry share of the / 
Federal R&D total was 89 percent in 18B8pfill to . 
48 percent in 1975, end Is an estimated S3 percenl 
in 1978, Chief agency users of industrial firms 
[and industry FFRDC'i) hava always bean DOD, 
NASA, and ERDA, and as their programs have ■ 
grown more rapidly in recent yearp, Irtdustrial 
performance has riseni 

Between 1968 arid ^78 real performance by 
' this sector has dropped 19 percent, The fu|ure use 
of industry for Federal R&D undertakiflgs will 
presumably show a continued increase. in the 
near term, butiome enerpy programs may shift to 
norf-R&D emphasei a few yeari hence, and 
funding for the space ihuttle, now tfia largest 
FederarRftD program, will tend to decline as 
development ii, completed. Thus, later upward 
growth may dipend on other eventualities. 
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Section' 2, PROGRAMS AND PERFORMERS 



In 1877 jhe 10 liBdini igenciis in R&D aypport accounted for in 
litiiiiited 98 percent of the Fideral R4D total, ind in thi President'! 
5*riquiitforl978 thi8imesituationp 
dec^e eirlier, howfeyet. thi priient diitribution of agency R&D 
pirticipftion ii ligdificantly mori widespread. In 1968 four liadinB 
^ , WIS rtiltid fc^ 93 percent of ill Federal R&D obliiations; in the 
, W8 budgit SIX leading agendes-DOD, ERDA, NASA, HEW. NSF and 
UbUA-iccounted for that eami percintase 



Current Prograffls ^ 

• ^In 1B77 the R&D activities of DOD repres^tBd an estimitid IS^pftcent 
^ ihcreasB bver the previoui year, and thePresident'i budget request for/ 

1978 coiftainid an S-percent increase over 1977, with each of the armid 
. servicesihowing growth Jhe 1978 DOD total waa $12.^billion.CbnirB« 

later reduced the RDT&E liveH by approximately 2.immk with the 
. rBsulling effect on the different services and on individual programs not 

ixactly calculable, 

/ ' \ ' 

Although R&D obligations for DOD have shown steady growth'slnce 
1970. the share of DOD within all FedBral R&D activities has tended to 
decrease somewhat, From a high peint for the past decade of 50 percent in ' 
1972'and J973, it has gradullly declinid to 48 percent in the 1978 budget; 

The Air Force, which has accounted for the Imest share of DOD R&D 
programs in the past lO years (an estlmatelaB percent in 19781 is 
respoqsible for the largest strategic DOD program-the B=l bomber This 



project refledted t lo 



iver level of funding in 1978' than in M77 since 



_ The fisMfch, ^ivslopnvnt, ttit and evaluation (RDTiE) appropriation rikn up all DOD 
,EJD Bch j,as excipt for ralatlvsly pall amounts used for m plant and minor am^ta im 
. othsr DOD appropnations primarily for persoiinel engaged in R&D activities The Iffrpsl RDT&F 
IS that of tactoLprograms, which in 1977 and 1978 represent, more than onNhird of th^ 
M are^lratep program, which make up about onrffth, Other actlvitieMre 
Jn«tf under technology base, ■ntellipnce and communications, advanced technol^ 
divslqpmeni, and pfogratnwide management and luppoft, ^ 



dmlopent^yiinesrlni completion 
akwiibs^i^nttothebudgetrequesttoc 
,tne B-1 aircraft. R&D support was to continue, Othv important strategic 
Air Force activities Included the M-X IntercgnMtirhilllstic missai. 

ATM ^"!?n!/'^"f' ^ ""^^ f"lI=BClle yelopment.:|nd the 
^mm, ALCM air-launched cfiiiie missile, also with a i^nificint 

incriise requested. The advancedball|sticre-entry8yitem,ano^ 
fritycprogram.reflectedamoderatedBcrease.LargetactIca 
moluded the F-IB combat fighter, currently requiring lower funding as 
development entrts later stages, and the E^3A advanced warning and 
control lystira [AWACS], with a imall increase requested The AirForce 
IS also respdcsible for the developmenl of jhe interim stage [lUS] of the 
space shuttle; a sizable increase requested forthis program was largely 
ngranted by the Congress, - 
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Support for Navy R&D pAis In the 19^8 budget request amounteito 
35 percint of the DOD M pn\ R&D activities have always bejn 
second In size of fundini to^Dse of the Air Force, but currenll^'^ 
amodnls are cr^lfhe Navy is now sponsoring the largBst sin# DUU 
pfojeet-the F.18 combat flihter for tactical use. Tha requestid ificrease 
for '1978, the larpst of any R&D prpm, wtt| unchanged by IN 
Congress, f wo other largeongolng tactiJal Navy programs c^v^r LAMPS 
helicopter and V/STOL aircraft development, both prografci^scheduM 
for incrsBses.' On the strategic side, the lariest Navy prQ|ram p rhe 
Trident I submarine-launched missile jystp, with considefably lower 
funding MBded in 1978 as developmest enters later stages, The 
Tomahawk submarine, suHace, and air-launched missile fs anotheciarie 
strategic propam, which reflected a substantial requested increase m ^ 
1978.; 



tactical area, Both are ichedulBd for inoreises in 1978. Thl thlrd-lariest 
■tioUcal prograffl is the AAH advanced attack helicopter, for which 
rlcel "funding was requeited in thi Preiidint's budiet but whicli 
subsequently rsceiv^ncreased funding for 1978 through congresiionai: 
action,' The two chief strategic Army programi are the ballistic missile 
defense systems technology program, and the balllitic miaslle defense 
advanced technology program, both sffowlng a steady level of effort. ^ 



^Army R&D programs fepresented 22 percent of the DOD to|l in h_e 
Prasident's budget. The two largest single Ai*my pro^rams^^ 
Patriot iurface^to^air missile system and the XM-l rank-arrboth in the 
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' The term"schedutetl" refers tfl congreslinnal adion. 



• ERDAistheagencywiththemostrapidlygrowingRfflprogrami,^Thes,^ 
^ havtf more than doubled since 1975, In 1977 estlmatedR&D obligationi or 
this agincy were $3.6 billion, and ths total requested by the President for 
1978 was S4.1 billion, placing ERDA second after DOD in R&D support. 
As a share of all Federal R&D obligations ERDA proirams have increased 
from 9 percent in 1968 to an estimated 16 percent in 1976, 

i 

f 

. , 

' . %n October 1 Wl the functioni of ERDA wera treniferrd to thl newly ^litibliihed 
Btpartment of Ener|y (DOE). The amounts ihown in thii repflrt. howfver. w&retllripdrtedby 
ERj^^-^nd tM ERDA plans end gslimatfi. j 




Dspartmant of Dalsnse 
Energy ResesfCh and DevilOpn^nt^ 
Administrstion 

Nitionil Aeronautics andSpiCi 

Admiriistration = 

Department of Healthy Education, 

and Welfare,:... 

Nationat Science Foundation.... 
Oipirtment of AgriQuitUfi 
DeparrTient of Transportation 
Departnient of the Interior . . 
Environmental ProiBCtlon Agency 
DeparliTient of Cortimte 
NucleifRigulatofyCofHmiSsion 

Other agencies 

' Atomic Energy Conlfnission prior to Wi 
SOURCE; National Science Foundation 



indiffi^n8rgyiourois1nduBes,and80percim 
. for and devilopment in 1978 was devotid to inergy andinergy. 
relalid programs, Thi rpmalning 20 percint wai devoted to weapons R&D 
BM navil reactor divelopmint. 

Direct nucliar inergy programs made up 34 pircent of the R&D total of 
pOA, as ihown in thi Priildsnt's budget riquest. Among these the 
, liquid mital fast breidir reactor (LMFBR) showed a dicllni in obligations 
In 1978, This dii^ni was diipinid \ liter Pnsldentlal actions, wltich 
produced a further cutback for the ClinchRiver breedirreictor is well as 
for thi bass program, Other nuclear programs g^w^ lubstintiil 
iflcreisii in the 1978 budget riquest. notibly fuil cycli R&D, lisir and 
^nagnitlc fusion, nucliir research and applications, and uranium, 
inrichment process divelopment.'Thriast progrim was loiiiBwhat 
reducid by the Congfiss. but increisiiior all the rest of the programs 
wiri ipproved. ^ - 

• |irect nonnocjparjwrgy ^&I1 programs accounted for 29 percint of the 
. ERDA total wItK coal utilization the leading aria of iffort, Thii progrim ' 
had been ixpicpto receive lower funding in the budget proposai, but the" 

Congress subsequentlygrantidincreasesforportlonsofthe program thai 
may result in a 1178 increase for coal utilization overall ERDA petroleum 
and natural gas programs and in situ technology are scheduled to increaai 
m 1978, Solar energy development, the second largest nonnuclear 
, program, is scheduled for a substantial increase in 1978 (with funding 
expected to be at least tjiple that of 1976). Geolhermal energy is llso 
scheduled for an important increase in 1978, and end-uie conservation is • 
seheduled to more than double, making this prggram the third largest on 
the nonnuclear side. 

Another 16 percent.of the proposed R&D total for ERDA was devoted to 
energy-supportini activities in high-energy physics, baiic enflrgy ' 
sciences, and nuclear physics, and in envlronmen|il and health areas, All 
of these are now scheduled for increBses except far haalth research where 
^ a subprogram transfer in 1978 will result in a /eduction, 

Weapons and tesfing and naval reactor development'both reflected ^ 
requested increases, which received conireasional approval. - 



NASA fdnding has grown steadily since 1974 but Is still lower i 
levels of the late sixties. The estimated R&D total for igf? waa,l3,B 
billion, with a 7.percint increase to $3,6 billion requestBd ford978. As a 
share of the Federal R&D total, NASA programs have fallel from 28 
percent in 1968 to an estimated 15 percent in 1978. 
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The Mincipal NASA pr9grimlathespacishuttli,whlchaccountfedforS§ 
pircrnt of thi R&D total proposed for NASA in 1978 and which was 
subsequently app'roved by tRi Congress as riquested. The space shultli 
IS the first reusable space vihicli designed .to carry diffirflft 'types of 
payloid to and from^w Eith orbit. Althouih growtKlnlunding has 
slowed considerably as developmeHt enters later stageiJthe prosram is 
still at the $1,3 billion level. * " 

A supportijraria, space transportation systrfi (STS) operations 
capability development,, gnw almost five timesui the\lfe budget 
request, lid this Bxpinsion wis fubiequintly appiQ^Ex^nAble 
' ' viyidavilopmint^wisredubed/hpwi^^^^^^^ * 



hi broad NASA space sciencei ptogram area are two major 
iubareii: physics and iJtronomy, up 33 pereint in the 1978 budget, and 
lunar and plandtiry exploration, down 18 percent. Within phyiics'and 
BStronomy a liading program is the 2.4.metir eirtbflrbiting space 
telescope to bi launched by the shuttle in 1983 [approved by the 

Congress). OJirprograms include high-enirgyastronomy observatories 
and tlje solfr maximum mission satellite. The lunar and planetary 
program rBflected the later stages of development ixempllfiid by the 
Pioneer and Mariner missions and Included a new mission, thB]upltBr 
orbiter^lpbe, which received congressional approval, 



NAM space applicatlOBS programs\wBre expeoted to grow as a whole, 
but stoe individual programs were fed uced; earth resources detec^iftn 
and monitoring is scheduled for consldjrable growth in 1978 while ocean 
condition and weather monitorinpfjfl forecasting programs are Sown. 



The NASA aeronautics research and technology pkgram is large and 
continues to grow, by anistimited,12 percent in 1978; The emphasis of 
this program is on aircraft efficiency and performance, 

The NASA space research and technology program, another large effort, 
is expected to grow moderately, 'as fs NASA trackini and data 



\3j 

) 



The small change in tfie HEW 1978-"budget requsst for R&D programs-' 
from a level just under S3 billion in 1977 to S3 billion in ig7a-reflectra 
high obligatlonal carryover in 1977, resulting from a Presidential veto of 
the 1976 HEW appropriation that was overridden by the Congreis. 
midway in the fiscal year, HEW will account for an estimatidfi.percen 
share of the Federal R&D total in 1878, compared with 8 pe|Jent in 1968, 

Three-quarters ^of the R&D effort within HEW is sponsored by the 
""'^-~al Institutes of Health (NIH), Cancer BncjJffiart and lung research 
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grew rapidly in the early seventies, but in 1977 thfe increase for each, of 
these area^ was 8 percent while the relative increase for each of the other 
leadiiJiJalth research areas was greateF with one exception, Research 
«v.agifl|.F0*i4fl-^pMew«i=fiMnvir4^ 
diseases, 31 percent; and on arthritis, metabolism, and digeitive diseasis, 
15 percent, The small relative increases requested for the cancer and for' 
(hi heart and lung institutes in the Presidint's 1878 budget were 
augmented by the Congress; at the same time, greater relative increases 
were given to all the other institutes, especially for research In eye 
problems, aging, environmental health, and arthritis and metabolism, 



The Alcohol, Drug Abuss 
(ADAMHAj, representing 5 



and Mental Health Administration 
i percent of the HEW R&D total, showed 
scarcely any Increasfi in the budget request ior 1878 although mental 
health research was later increased by the Congreis over the budget 
request level, ^' 



The Office of Education (OE) reflected a decrease in 1978, partly from 
advancing funding to State recipientB of a mBjor program component m 

1977 (later changed by congressional action). The National Institute of 
Education (N1E| reflected' a requested increase in funding, which was, 
subsequently reduced by the Congress, ■ , 

i 

NSF was expected to receive a lO-percent increase in funding for R&D , ^ 
programs. in the 1978 budget proposal, bringing the level to more than_ 
$750 million, Later congressional action,,kwever, had the effect ot 
reducing this total. NSF represented an estimated 3 percent of the Federal 
'R&D total in the budget, compared with 2 percent in 1968, ' 

All 14 areas of research project support are scheduled for ihcre^ases in ^ 

1978 as a result of Presidential and cDngressional actions.' The, six 
Nalional Research Centers are scheduled for an increase on a collective 
basis. The RANN (Research Applieth t« National Needsj program 
reflected' an increase in ihe budget reqiiest, which was subsequently ' ' 
i?l<inged to a reduction by tb/Cnngress. The U.S. Antarctic program is 
khediiled for incrH^ised-s^nrt, ancTthe science education program for a 
^considerable reducllnn. • 



f The Department of Agricultum (U8DA) showed n moderate,increase in 
Ihe 1978 budget request-up 9 percent from the S525 million level in 1977 
In $574 million. ' 
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■The f&D efforts o^ the Agricultural Resiaroh S'ervici [ARSj iccount for 
more than one-half of all USDA research and develQpmit.These win 
placed at a 12=percent growth fate in the 19?B budget request, covering 

...ongoing work on plant and animal production as will as a new 
competltlveirant prDipm opeMo all kinds of performers for research on 
hjng.rangeiood'nBeds^ The Cooperative State Rasaarch Service (CSRS) is 

■ scheduled tor a moderjfle 1978 lncrease,.Grants are provided under this 
program for fiSBirch at agriculfural experiment stitlons, Fbrjit ServicB 
R&D programs, including forestry, forest disease, and wildlife^reeearch, 
and forest products utilization efforts, are scheduled for a small overall 
increase, - . 



The Department of Transportation (DOT)' showed a slight R&D decreBse 
in the' 1978 budget request, .primarily reflecting carryovers in 1977 for 
some subdivisions. The largest effort within DOT, undertaken by the 
Federal 'Aviation Administration on alr'traffic control and navigation 
aids, remains at about the same level in 1978, The next largBst area is 
found within the Urban Mass Tr|nsportation Administratigh, and this 
prdiram is expected to^row considerably to cover ongoing work on new 
lidlities and techniques to improve mass trajisportation services. Other 
imSant areas of R&D effort by DOT are railrdad research, highway 
^eiearch, highway traffic safety research, and research to aid Coast 
Guard operations, 

The increase proposed for the Department of the Interior R&D programs 
in 1978 was derived primarily from expansion of Geological Survey 
efforts, These included a special increase for mapping of earthquake 
geologic hazards and earthquake prediction and smaller increases for 
sustaining proirams, Next in size of R&D support in 1978 Is the Bureau of 
>Mines, where a reduction occurred in the budget request, partly from a 
'decline in mined land demonstration activities and some coal mming 
technolagy programs, but thes|activities were restored and increased by 
the Congress, For Fish and Wildlife Service and Office of Water Research 
■ and Technology programs moderately increased support was planned. 

The Environmental Pratection Agency (EPA) reflected a 14=percent 
decrease for R&D activities in the President's 197B budget request 
compared with a 39-percent incre|e in 1977. The 1978 decrease i^ 
attributable to large obligational carryovers in 1977. EPA programs fall 
. into two broad groups: those concerned with pollution effects research ^ 
and thfise concerned with control and managemant, Chief arias for 
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AmmmH in lfl7H mm air quality canlrol and water quality contral but 
these kmwm pmbiibly du nntVefleot a rfial dnclinn in activity. 

Thu Departfiicnt of Commerce shovvetl a slight kmm in thn 1978 budget 
proposal after havinf^ reflect^id R^D ^rnwt h of 8 percent in 1977. The chief 
prngram activity is spunsorHii Ijy the National Ocfninic AtmoBpheric 
Ailministration |NOAAb which cnnducis a number of envirnnmental 
study programs a^i well m satellitn Herviciis and an ocean fisherieH and 
muum^ program. Gniwih of 5 percent waB expeciiid in NOAA 
pnigrams overalL Olher^ommHrce R&D oflnrt^ aru represf^nted by thii 
National flureau nf SlaitilardB, the Maritime AdminiBtratinn. and the 
^Economic Development Administration. 

A total of 27 other agencins repnrtd UU antivities m the 1976=78 budget 
perio(L ThuMi with the largest proi^rams are ihe Nuoli^ar Regulatory 
Commission |NRC1 and the VetenmH Administration. NRCwa^^ 
to receive a 22^perc(!iit increase in the 1978 budget to cover reactor safety, 
imvironmiintab and Bafesuards research. VA medical and prostheticH 
renearch remained at the enme level 

Fidaril obllgatloni for resaarch ind developmint by pirlormir 



[DoHars in millioni] 
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Performef 


Actual 


Estimates 


1988 


1976 


Average anfiual 
percent changi 
1968^70 " 


1177 


PerQinl 
change 
1976'7? 


197B 


Percent 
charige 
1977=78 


Total 


I1M21 


$20J5e 


+3.4 


$24,465 


+17J 


$25317 


+7.6 


Federal mlramuraj 


3.493 


5.710 


+6.3 


6,407 


+13.3 


B.548 


+13 


industrial firms 


M47 


9,4li 


+J 


11.402 


+211 


12,019 


+13,3 


FFRDC's' administered by 
















industrial firms . 


412 


1 849 




1062 


+25.1 


1,150 


+03 


Univgrsiiies and colleges 


1.412 


2,526 


^6,9 


2,851 


+12J 


3,010 


^7.3 


FFRDC's^ administered by 
















univBfsiliei 


611 


1.QjS1 


+7.1 


1,195 


+121 


1,217 


+1j 


Other nQriprofit inslitutions = 


383 


693 


+77 


769 


+110 


772 


+ 4 


FFRDC's' adminisiered by 
















nonprofilinstilutions, 


339 


231 


-Al 


253 ; 


m 


221 


^12.6 


Siate and iocal governments ^ . , , 


100 


202 




365 : 


mi 


353 


43 

^23.5 


Foreign performefs = 


54 


73 


^3.8 


102 


mi 


78 



' Fiderally funded research and development cenlers. 



SOURCE: National Science FQundatio.n 



Performers 

i ! 

f 

During the 19B8'7a decade, as in earlier perlodB, most R&D funds have 
been directed to extramural performance, In ]9e8 the nhare of the Federal R&D 
total represented by extramural work was 78 percent, In 1977 the share was 
an estimated 74 percent-or $18.0 billion. In the 1978 budget the share of R&D 
work expected to be extramurally performed had risen to 75 percent=or $19,8 
billion, Direct work by Federal persDnneUintramural performance- 
amounted In 25 percent, or S6.5 million, based on the 1978 budget. 



INDUSTRY 

In 1968 perfurmance by industrial firms (including FFRDCs) accpunted 
for 59 percent of the Federal R&D total, hutlhereafter a declmmg trend was 
noted in the share of work performed by this sector, largely because of less 
emphasis on DOD and NASA programs and greater emphasis on HEW, NSF, 
and other "civdian" programs, where performance is directed more tn 
universities .jir intramural groups than to Industry. 



/ ■ Since 1975. howovor, thn induslrial shtire fias risen steadily hb DOD and 
NASA programs htivu shown graler growth ^and rs ERDA has piacad 
increps.ing emphasis nn industrial performLmco, In 1977 thu industry share'bf 
total Feaerai R&D objigalions was an estimatHd 51 percent compared'with ati 
estimated 53 percent in 1978. The increasing funds allotted to industry in the 
curfent budget period (1976'7H! mciy ho reflncied in a reversal of ihedanline in 
industry employment of snientists nnd finsineers recorded in 1970^75. 

In 1977 an estimated 86 percent uf thii Federal support i\ industrial firms 
was directed to development, 13 peiTMnt So appliud research, and 2 percent to 
basic research. 

INTRAMURAL ■ ^ 

Although ohlinations for Federal inlramurai R&D erformanne have 
grown sledily from 1968 onward, the shaffi of inlraniural work within the 
Federal R&D total has traced a course exactly the reverse of industrial 
performance. The intramural share grew until 1975 and thereafter has been 
declininjj. 

# 

Intramural perfurmapce accounted for 22 percent of the total in 196B. 
grew to more than 28 percent in 1975 but dropped to an estimated 26 percent in 
1977 and 25 percent in 1978. Federal intramural performance covers costs 
associated with the administration of extramural prngramB by Federal 
ptrsonnel m well as costs oNirect R&D performance. 

DOD was expected. to account for nearly nne^hBlf of the Federal 
intramural total in 1977 and 1978, followed by NASA with nearly one^fifth, 
mi HEW. with nearlyM]ne=lenth.|i 1968 the DOD and NASA sharee were 
larger and the HEWshare smaller. Ab HEW intramural work has grownln the 
1968=78 decade, so has that of the Departments of Apriculture (USDA). the 
Interior, and Commerce. 

In 1977 an estimated 5 1 percent of the support for intf amural performance 
was direcjed to (jevelopmenl. ;)7 percent to applied re^iearch, and 12 percent to 
basic research.. 

6 

UNIVBRBITIKS ANDC()1JH1ES 

Federal support to univiirHities and collegRS (excluding FFRDC'sj has 
innreasfid almost stendily over the 1968-78 decade, from STo billion to an 
; fslimated S;i 1 billion [the only drop occurring in 1970). Work by this sector 
accaunled for 9 percent \\\ the Fiiderai Ri(cD total in 19fi8, hut by 1977 the share 
wa§M2 percent with the same share anticipated in 1978. 

^ In the current (1976=78) period Bupport is not only rising in current 
dollars but also in constant dnllars^an estimated 7 percent in two years, 
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Following the^pattern of recent yearN HEW continues to account forone- 
^ half of thr total Federal RSD support to universities and colleges, slightly 
more than in 19BB. NSF has increased support from 15 percent to 18 perGent of 
the Federal total in the 1968=70 timespan> DOD, the third agency in size of 
support, has myved from 16 percent in 1968 to an estimflted-lO percent in 1978. 
Curroiltly, ERDA is the fnn^:h agency, now ahead of USDA. 

In 1977 the basic resear h component of university-and=college perfor= 
mance was an estimated ; percent; appliecl research.. 44 percent; an^ 
development, 11 percent. 




Raiearch by Fields of Science 

Six agencies submilted^program Am m research performed at univer^ 
silies and oolleps byfield of Science, These agencies-HEW, DOD. lISDAi 
NSF/ERDA, and NASA=make up 95 pernent of the total Federal research 
(support to universities and colleges in thn current (1976"7Hj budget perind, 
Their nombined support' in 1977 wns S2.4 billinn and in 1978 will he an 
anticipated $2,6 billion. k 

The life sciences accnunted for 57 p^rcuni of the (llal rusoarch support of 
theee agencies in 1977, with approximately one=half]hf! funds directed to the 
biological sniences. The physical sniennes repreHiintod 13 percent, with 
greatast emphasis on physics and chRmlKtry. Engineering represented ^ 
percent of the total rasearch effort; environinental scienres, 8 percent; snn|id 
sciences, S^iercent: and maihematiGS and cnmputer sciences and psycholngy, 
3 percent Rach. All of these fields showml fistimated growth in support m 1978 
with the physical sciimces showing thii gniatent relative incrnase. 

HEW provides most ofthe support to the liln scionces, social sciencRs, and 
psynhology, althnugh support for psychology dropped slighlly in thn 1978 
esMmate. NSF provider the mosl support to thf: physical sciences, environ^ 
mental sdencos, and mathematirs iind compiiinr hdmm m 1978> DOD 
nccounls for mnst funds for^mgineering reHnarch, lollnwdd by NSF, ' 



nTHI'iRNONI^ROFIT 

Fudoral support to nthnr nnnprofit instilutions (including FFRDC'e] 
increased in 1977 but dropped slightly in 1978, The share of this sector within 
the Federal pD total in the 1976=78 period is approximatfily 4 percent, thn 
4afne share as in l9fiB, In 1977 the effnrt of nonprofit institutions thai was 
direcled to developmeni w^is 40 pfirnenl; to applifid research. 42 pBrnent; and 
to basin research. 12 percenC 

HEWi ihn largest support ngenf:y* provitled 41 pciTtMit ol the 1977 total 
DOD provided 28 porcent. 

H^rM^FAfsD LOCAL GOVI^RNMENTH 

' 1', 

Federal support for State and local goWnttlentB R&D activities showed a 
substantial increase in 1977, almost doubling, chiefly befcause of expected 
advanced funding to the States that year for one education program within 
HEW. HEW was responsible for an estimated 65 percimi of the support to this 
sector in 1977. Support droppod in 197H largely because the edunntion 
program reveled to a normal level The State and local government share of 
the Federal RW total is 1 pment in eath year of the currenl^i 1976-781 period, 
Most work performed by this sector is devoted In development. 
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FFRDC's 

\ _ _ . ' _ 

Federally funded research and development centers [FFRDC's] are R&D^ 
■ performing or =managing organizations exclusively or substantially financed 
by one or more Federal agencies and administered for them by industyal 
firmSi universities, or other nonprofit institutions, In 1977 six Federal 
agencies were the sponsors of 36 FFRDC's, 

In 1988 support to FFRDC's administered by universities accQunt " ' fnr 52 
perGent. of total Federal support to this sentor; FFRDC's adminis by 
industrial firms accounted for 30 parcent; and FFRDC's administered Uy other 
nonprofit institutions represented 17 percent. During the 1968^78 decade 
FFRDC support has steadily increased most notably for those administered 
by fhe^ industrial sector, By 1977 thhhare of tfie total that was industry^ 
administered had nsen to 42 percent, and the share that was university^ 
administered had fallen to 48 percent. 

ERDA is the primary source of support for FFRDC's, providing an 
estimated 71 percent of th^total in 1977, (^impared with 65 percent in 1968. 
DOD is the second largest sponsor, providmg an estimated 17 percent ol the 
total in 1977. 

I ^ ' 

9 Ffideril R&D Qbllgbsni is FFRDC^l' 
< by administering leetor and agency: FY 1978 (isi) 



"^"f^lari m millions] 



Sector 


All 


ERDA 


DOD 


NRC 


NASA 


HEW 


NSF 


Other 


TotaL. . = 


$2,587.5 


$1,959.1 


S28B.1 


1111,5 


$?7.5 


S62,3 


159.8 


$28.5 


Industrial firms.., 


1,110=0 


%M 


iOJ 


87,7 




46.0 


2J 


i 


Universilieeand 


















colleges,-. ...... 


1.2110 


S?2.6 


78.6 


19,4 


m 


12,0 


56.1 


4,3 


Other nonprofit 


















institutions..... 


im 


619 


120.0 


4.4 




43 


1,8 


23.6 





















Federally (unded rsseirch and devBlopment centers, 



SOURCE; National Science Foundation 



Section 3. BASIC RESEARCH 





• FedBral basic research obligations grew frim$l721 million in 1968 to 
S2,425 million in ig76^or an averge annual gain of 4.4 pBrnent The 
increase to an estimated S2,755 million in 1977 and $3,012 millinn in 1978 
represented growth of 13,6 percent |nd 9,3 percent, respectively, 

• Despite a sipificant upward funding trend since 1975, basic research 
obligations, as shown in the President's budget request for 1978, were 5 
percflnt lower than in 1968 in constant dollar.s, 



\ 

• The basic research share of the FederHl R&D total was 11 1 

compared with 12 percent in 1976 and an estimated li percent in both 
1977 and 1978, 



• percent in 1968 



In the next few years the trend in basic research funding is likely to 
continue upvi^ard as a result . of Federal policy to support this kind of 
activity at levels that will produce real growth. Based on recent decisions 
the agencies that will be responsible for most of the increased support are 
NSF.,NASA,DOD,andERDA, " ^ " 




AvBrage Annual 
Percent Change 



1968=74 ■ ?,9 

1374^76 9,0 

1976^77 13,6 

1977=78 9,3 
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Agencies 



Tb liv« largest support agand.B-HEW, NSF, ERDA, NASA, and DUD- 
acrount for approxiirialelv 85 percent nf the Federal basic research tota 
in \k 1976=78 period, Ik sanii' five a^iBncieb led in basic research 
support in 191)8 but accuuntfid Mr slightly mure ol thi! total-88 percent, 
Tb IncrHusing supporl for basic research by USDA arid the Intennr in 
receni years has caused a drnp m the iiggrb«atc share of the leading live 
agencies- In 1978 the anticipated increase fur USDA was chii'lly 
attributahle tn the new compt;titive ^rani research fund as well as 
Pxpansinn .if work in photosynthesis and nitrogen lixiitinn by the 
Agricultural Research BervicH.Tnr Interior an increase was chiefly lur 
in earthquake predictiun on the part of the Geological Survey, 

Throu.'hout the iS)fi8=78 periiid HEW has been the leading supporl agency 
f(„. \mu mm± The HEW share of the basic research total grew from 
percent in 1M8 to;i high of 2H percent in 1974. The 1978 share is an 
estimated 2fi percent. The National Institutes nf Health [NlH] account lor 
apprn,(iniatelv nme^tenths of the HEW basic research total. Ihe 
rnslitules fond programs to further knowledge in the biomedical sciences 
r to the bases of health and disease and methods of diagnosis and 
tmitment Their small increase in U!7H reflected funds carried over^rn- 
1977 from 197ii because of a late approiirial ion that year, ^uch of the 197B 
Increase for HEW was attributable to the National I nstityte of Education. 



• ■ Support [\,rba,^icreaearchonthepartofNSFrfimainednearlyunchan8ed 
between 1968 and 1970, after which time steady upward growth began, 
yhe proposed 1978 amount was more than two and one-half tiities the 
' 1988 amount, The NSf share of all Federal basic resiarch support in 196B 
* WHS 1 percent, compared with 22 percent in 1976 and an estini8ted22 
.'pprfent in 197B. Of the growth proposed for federally funded basic 
research in 1978 over 1977 NSF accounted for the largest amount, morf 
than one-fourth of the total, This was to cover work in all the science 
disciplines and engineering and included ail emphasis on basic work 
rplated to earthquake |rediction. Only NSF and the Smithsonian 
Institution support basic Research solely as a national resource instead ol 
a fulfuliment of other broad-mission objectives. Between 1968 and 1978 
the growth in basic researcMunding for these agencies was 167 percent 
compared with 59 percent fofthe mission-oriented agencies, 

•' ■ FRDA basic research funding has been growing steadily since 1974 The 
^ C EPOA basic research effort is largely directed to physics^specifically to 
4 - mhm energy scienCes-to gain an understanding of the fundamenlal 
ffn,M\m of maUer and energy, and to high^eneriy physics to study the 

'iijmction.andtransfurmationoffhesmalljstcons 
_ ■ 'Itaa level as shown in the budget, was a most \ms the 1974 support 
^lEveJJut the share within all Federal bask resea^ has dropped to 14 
perdefil from 16 perct^t in 1968. [ 



» 
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Federii ebllgilions lor basic research by aggney 

[Dollars in millions! 



Agenoy 



TotaL 



Departmeiii of Hearih, Education, 

and Welfare . = 

Nalionai Science Foundalion = 
Energy Research and DeveltDprnenl 

Adfnifiistration' ^ = 

Nalional AeronaLitics and Space 

Administratton,...::. -^^ ^ 

DeparirnentoiDilense 

Other agencies..... -...^^ 



Actual 



1968_ 
51721 



397 
252 

m 

321 
263 



' Ald^fiic Energy Comriiission prior lo 1974 
SOURCE: Nationai Science Foundaiion 



S2.425 



652 
624 

346 

29J 
248 
362 



Average anruBl 
persgnt change 
1968^76 



^4.4 

44 
+9,6 

+2,6 



=7 
^13 



1977 



S2,755 



Percent 
change 
1976=77 



747 

608 

391 

320 
275 
416 



+I3i 

+14.6 
+15.6 

+13.0 

42 
+10J 
-14.9 



Estimates 



1978 



$3,012 



773 
B?7 

429 

365 
314 
454 



Percent, 
changg 
1977^78 



^9.3 



+3.5 
*117 

+9.7 

+14.1 
+14,2 
+9.1 
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5A showed increased piipport for basic research in 1977 and 1978 but 
these levels were still less than the 1969 high. The NASA share of the 
.Federal basic research total in the 1976.78 period is 12 percent compared 
With 19 percent in m and 21 percent in 1969. After thai year a general 
feline took placfrlhrough 1976. The NASA basic research effort in 1978 
ispriraa|lyrel^edtothBStudyoftheEs^^ 

"''■■skftT^ffects of natural and man-caused event.5, 



DOD support for basic research, ha.s fluctuated throuihout the 1968-78 
deciade, remaining below the 1969 level until the 1978 budget proposal 
. which included a H-percent increase. DOD basin research activities were 
ng the Mansfield Amendment to the military authorizfl. 
seal year 1970 that.restri(#i research to that with a direct 
, to a .specific military* function or operatinn. In the 1976 
budget, however, a DOD policy wT'initiated to reverse a long=term 
decline in tenhnnlogy base efforts, which has had some effect on basic 
research funding. Currently DOD supports basic research chiefly in 
metallurgy, materials, enfiineGringMiceanographv, a 
share within the Federal basic research total has fallen from 15 percent in 
1968 to an estimated 10 peraent in 1978. ' 



tion 



MHHomoflsllvt 





Piiformers 



lligBS have always been the lirgest pirforming ifictor 
- for federBlly funded basic research, The 1968 share of Federal basic 
res'eich total fbflhii sector was 43 percent, dropping slightly m later 
yiars;and increasing to 47 percent by 1975. The Wl ihare is an 
estimatid 46 percent, HEW has provided the lariiit amount of support in 
each year of the 1968-78 timeipan except 1B73 when NSF pr ovided more^ 
• AtpresinteachagBncypfOvidesmarethanone-thirdofthebasic 
support to the universityand-colleie sector, much of the HEW funding 
dirtcted to support at medical schools, NSF awardi granli on a 
competitive basil for research proiect support to inititutions of higher 
education in every State, In fact, one-halt the growth of S109 million for- 
this sector shown in the 1978 budget was a'ttributable to NSF. How_iver, 
DOD. ERDA, and NASA also showed increased support m 197B. Their 
' combinedijhares amounted to one-fifth of the total, 

. The Federal intramural sector has been the second largest for basic 
. research performance in the 1968-78 period, In the 1978 budget the share 
was an estimated 30 percent. 



NASA Is the chief support agincy for intrimufilly performed banc 
research, acoounllng for 21 pircint of the total in 1968 indineitimatid 
19 percent in 1978, The shflri of HEW has increiiid from 17 percent to in 
e8tlmitedl9percintinthesimitimeperiod.DODwl8thssecondlargi8t 

support aiincy until 1975, but the DOD share il only 13 pircent at 
present. Both UBDA and Interior have been increasing intramural 
performanci of basic research since 1968, 

FFRDCV administered by uiilveriltiei make up the third largest 
performancesectorforFederalbssicrei8irch,Thil978shireofthebaSK 

risearch total for this sector was an estimated 12 percent, based on the 
budget, compired with 13 percent in 1988. ERDA accounts for fflore.than 
four-fifths of the total lUpport to univirsity-adfflinisterid FFRDC s. 



Fideral support for basic research performid by industrial . 
(including FFRDC's) remained below the 196S level of funding until the 
1978 budget. The industrial share of the basic research total was 13 
pircentinl988buthaddroppidtoBpercentbyl974.Growthsincethenis 

reflected in theS-percent share estimated for 1978. Both the decline in use 
and the recent growth for this sector are aitributable to NAS^ more than 
any other apncy. b|t ERDA has made an important conlnbulion to the 
rise since 1975. 



Perforiner 



Totil.... 

Federal inlrimuriL....---. 

Industrial fifms' ............ 

UnivifSitiei and cDlligii..., 
FFRDC's adminiitired by 
univ8fiilliS..i. = 
Other nonprolit institutions' 
Other pBfforrtieri. 



m far biilc resiarah by piflemir 

[Dollars inmillionil 



" ^ i includei faderilly lunded raiearch and divelopfnint canters admmistired by this lactor, 
SOURCE: National Sclance Foundation 
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745 
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+10.0 
+32.2 
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+7,6 

+24.4 " 
+8.4 


221 
27 
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25 


+3.0. 
=1.0 
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33 


+10,9 
+15.7 
+32,0 


341 
131 
34 


+10.2 
+4,8 
+3,0 
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Fields of Science 

• Performance of basic feBearch by fields of science shifted iomewhat 
during the 1968^78 period. The life sciences began receiving the largest 
share of support in 1972; prior io that y^ar the physical sciances had 
raceivad the largest share, 

• The life sciences accnunted for an estimated 35 percant of the basic 
research total in the 1978 budget, and HEW represented more than three= 
fifths of this support followed by USDA with less than nne'Sixth, 




• The phyaical scl^cei midi up an istiniatld 30 percent qI the total bisic 
riBeaich effort in 1978, ERDA has always been the larpet suppDrt 
agency, providing more than oni-third of all support kl978. NASA and ; 
NSF maka up fnost of the reat. ' 

■ } 

i The anvironmantal iciencea ehare of the basic resgaroh tote! increased 
from 12 percent in 1968 to an istimated 15 percent in 1978, The two major 
sourcei of funds have been NSF and Interior, followed by DQD and 
NASA. ^ ' 

i ' ■ , ^ 

• Engineering representad 10 parcent bf the baaic rasaarch total in the 
current {1976-78] parjod, comparad with 9 parcant in 1968. DOD, NSF, 
ERDAj and NASA have been the major lupport agencies, their combined 
sharee accounting for over nine^enths of the total in 1978, % 

% The social sciences aq^counted for 4 percent of the total basic research 
effort in almta each year of the 1B88'78 period. Nearly two-fifths of the 
support was p'ovided by N8F in the 1978 budgeti followad by HEW with 
oni-fourth, USDA is another important source of funds to this field. 



Federal obllgalloni for basic rnt irch by field al tclinci ^ 
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SOURCE: Nitionil Sciince Foundation 
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9^ction|., APPLIED RESEARCH 



Support for Federal applied reaearch grew from $3,140 million In 1968 te 
iUM in 1976 and was an estimated $6,099 in 1977 and $6,479 in the 197B 
budget proposal. Theia figures represent a Z.l^pBrcent average annuil 
' increase in the 1968^78 period followed by an 11.9-pefcent increase in 
1977 and^a Bi-percent increase In 1978. 



• Applied research funding has stayed ahaad of inflation in most years so 
that in 1978 the estimated level is 13 percent higher than the 1968 level on 
a constant-dollar basis. 



• The applied researc^hare of the Federal R&D total in 196B was 20 
percei|t and has shown general growth over the 10-year span. In 1978 and 
1977 tft^estimated shares are each 25 parcant, one percentage point leas 
than In ]976,4he high point 

# 

• Applied research support is currently showini no real growth or decline 
but is remaining steady, The likalihood is that this con " will remain 
unchanged in the near term in the absence of any goverr. ft wide applied 
reiearch policy. The mm agencies^DOD, HEW, and . <ASA= can be 
expected to remain the leaders, but virtually all Fedaral aiencies will 

ptijd research efforts. 

22 ^ 




Agendei . ^ / ^ ' 

^ DOD, HEW, and NASA hive been th^ primary iponsors 

riiiirch lhrou|hout the 1968=78 period. Their cp^ned ihirei Vc- 
countid for m istlmated 83 percent of the applied research total k 1961, 
^cofflparid with 73 percent in 1978. Other Fideral agencies have increasid 
'a|lpliid reiearoh^aotivitiei in riqint years, moit notably ERDA* USDA, 
ind the Depas*ftient of Cofflmeroe. Thus, In the 1978 budget propoeil the 
shiPi of the 'three largest agftflfles had decreased to an eitimated 72 
pircint. , ■ / 



lias sponiored more appliflf research than any other agincy in the ' 
1968^78 decadi. At Ihe present time, however, HEVIqi sponsoring almost 
an iqual imopt {and more in the 1977 litimatej. The ihare for DOD of 28 
* percent in 1978 compares with 42 percent in 1968. DOD aupport gained 
significantly in 1972. arid again in 1977 and 1878} but from 1974 onward 
the other chief support agenciBi have tended to increase their apfilied 
. research funding more rapidly, All three servicei and the Difinsi 
^Agencies contribute to the DOD applied raiearch total, but the Air Force 
is the leading source of Bupport by far, 



The HEW level of luppart for Federal applied reiiarch hii mtiri thatf 
doublid in the 1968^78 period jn l977fltW wii the largest aginey 
iponaor of applied research. The HBWlhare of the appliedl'iieirch total 
^wai 24 pircent in 1968 but had moved to 28 percent In 197BanA977, In 
the current (1976^78} period dollaij increaiii- are lar|eiy basid on 
programs of the National Inetitutee m Health.. 

The NASA level of support for applied research hai nearly doublid 
between 1974 and 1878 after showing no sustained growth in the 1968=74 
period when the Apollo program was phasing dbwji, However the 1978 
increase proposed for NASA applied, research activities was second: 

. largest among all Federal ^agencies aftSr DOD, NASA applied reseirch . 
shpport is currently 'directid to the aeronautical risiarch andtechnololy 
program, to the space shuttle, to earth resources detection and 
monitoring, environmental quality monitoring, oceap earth dynamics, 

-"Ind weather monitoring and forecastingrspace communications, and the 
n^aintenance of a strong technology base, The NASA share of all Federal 
applied raiearch was 17 percent in 1976 and an estimated 16 percent in 
1978, 



[Dollars Inmllliani] 



' Atofnlc Energy Gommisiion prior to 1174. 
lOURCE: Nitlonal ScifRCi Foundation 
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Performflrs . 

• Federal laboFatbrlei havi triditionally fdcj^iid mgra on appliid riiiaFch 
than otheF kind of MD activity, and tlfui it is not surprising that th| 
inttamural sector acGOunte for the largest ahar? of Fideral appliid 
reiiirGh obligitioni=38 peFcent in 1968 and 39peftint in 1976, with the 
estimated shafi in W$ placed at 38 parcint. Gradiiai growth in support 
has bean ihown in the 1968=78 decade. Uniil rectntly DOD wai thi iirgest 
sponsor of intramurally performed applied researchi but since 1976" 
NASA has been the leading agency with much of the growth connected 
with the space shuttle. Abiolute funding fell for DOD after 1974 but had 
^ stahed to rise i|aiii in the 1977 and 1978 iitimatea, eipecially on the part 
of the Army, After 1974 DOD inltitated a policy of dicreaefng the uie of its 
laboratorias end increasing the use of industrial firms for work in 
tichnology bise [much of it Ipplled risearch], HEW hasHn most years, 
been the third largist sponsor of in^housi applied reseirch'(fxcept for ' 
1073 when it wis the- Second largiit] with itlidy growth recorded from 
1971 onward, Both USDA and Commerce have reflected recent growth in 
th^ use of the intramural sfctor, whidi has had the effect of increasing 
their relative contribution to total Federal aupport. 



ERDA ii thefourth largest sponsor of applied research in the 1978 budget, 
having more than doubled iuch activitiei since 1974, The 1977 increase of 
an estlmafed 22 percent and the 1978 estimated increfte of Jl percent are 
among the highest of any agency for those yeari. The ERDA share of the 
Federal applied reiearch total has inGreased from 4 percent in 1968 to 7 
percent in 1976 and an eitimated B percent in 1978, Most fundi are 
directed lo work in physics, geological and atmospheric sclencei, 
Qhemical engineering, and the life Bclenceii and cover nuclear and 
nonnuclear technology applications and invironmental health and safety 
assissment, 



The USDA applied research effort almost doubled between 1968 and 1976 
and in 1977 and 1978 showed estimatad growth of 13 per^cent and 9 
percent, for thoie respective yeBrs, refleGting increaBed public interest in 
food problems, The 1968 share of the applied research total was 4 percent 
hui is still cnly an estimated 5 parcent in 1977 and 1978, Much of the 
recent program growth can be attributed to work by the Agricultural 
Resiarch Service in pest nontrol Rpplication of remote sensing 
technologies to meeting prnblems relatad to reduction of ozone as it 
affects agriculture, consirvation of soil and land resources, and biological 
sciences nlaied to plant production. Work by thi Forest Ssrvice has also 
contributed to these increases. 
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Industrial firms (including FFRDC's) havg mide up the second largest 
pirforming sector for applied resiirch in all yiars of thi 1968-78 decidB, 
but irowth has bun slplflcant only from Ip onward, The Increase of 
, $233 million sxpectid in 1978 was the highest imong all sectori, Nearly 
fpur^fifths of thli increase was attributfld to DOD, The industrial total 
his biin most affected by DOD since this agency has historically 
Bpaniorid mori induitriilly pirformed ipplied research then my other, 
NASA is inothir important source of support to this sector, especially 
sin^ 1974. Only in 1977, howivir, did the NASA level reach and surpase 
that of mi In the current (1978.78) period ERDA and HEW are showing 
increased support to industrial firms for appliBd research projects, 

Univirsities and colleges show steady growth over the 1968-78 period in 
applied research work, HEW'has been primarily responsible for this 



growth, Awards to the academic sector for Federal applied research 
activities have made up approximately one-fifth of the Federal applied 
research total in almost all yeari of the decade and of these awards, HEW 
has accountid for approximately two-thirds. Much of this support is 
directed to medicpl schools for health-related research, DODiahe next 
support agincy, shows moderategrowth in the current period, and USDA 
shows very significant increases; the 1978 incraasi is related to the new 
competitive grant program, / 

Support for nmprofit inif^utions has increasid gradually ovy the igBB- 
78 period so that at present this group fepresenti 7 percent of ie applied 
riiaarch total, HEW is the largest sponsor of ^e appli J research 
performed by this sector, representing more than one-half the support; 



Fidsril ebllgatlgni for applM fiiiireh by perforfhir 

[Doiiars in millions] 



' Includai liderally funded raiiarch and divilopment cintiri adminiiiirid by this iictof, 
SOURCE: Nitlonal Saiince Foundition 
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Fieldi of %mm 
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• Engineering has alwayi npreiented the largest shari of thi Federal 
■ ippliid research effort. In 1988 enginiefip iccounted for 43 percent of 

t|i totil and in 1878^pr an astimatid sajercent. DOD now iponion 
neirly oiii'half the enginiering total comparid with nearly t wo=thirdi In 
1986. NASA has recently increased support to this fiildi and since 1974 
NRC has biGome another important support agency. In the 1B7B budgit 
proposal the NASA share was 33 percent and the NRC share aniilimatad 
6 pifCint* 

• Thi life sciences were expected to account for 32 percint of\the applied 
reiearch total in the 1978 budget compargd with 30 pirGent in|96B, HEW 
has barn the largest eponsor of work in this field in the 1968-78 period, 
accounting for approximatily leven^tenths of the totaL However, USD A, 
5OD1 and ERDA have increased support in recent yean, 

• Funding for the physical sciences showed an overall decline between 1968 
and W% lifgely as a result of decreasing DOD efforti. But support gtew 

■ by 32 percent from 1976 to 1978 ajj result of the expansion of ERDA 
programs. Until the current periodpb^78) DOD was the main sponsor 
of applied research In the physical %mm%, but at present DOD accounts 
for one^lhird of all support while ERDA accounti for more than two^ 
fifths. ^ 

• Support for the environmental sciancas increased one and one-half times 
between 1968 and 1978, and in the 1978 budget representid an estimated S 
percent ^ the Federal applied reiearch atfort. NASA, DOD, and ERDA 
are the chief sponeors of such work. In the 1978 budget NASA accounted 
for an estimated 37 percent, DOD for 22 percent, and ERDA for 20 percint, 

• Funding for applied research in the social Bciencas hap gradually grown 
between 196B and 1978. The share of all applied reiearch in 1968 was 4 
percent and in 1978 an estimated^ percent. HEW has been responsible for 
nearly one^half of the support to this field, USDA and NSF have also 
contributed importantly, 

• Psychology was expected to account for 2 percent of the applied research 
total in Wi with four-fifths of the funds coming from DOD and HEW. 

• Mathematics and computar sciences was expected to account for 1 
percant of the applied research total in 1B7B. Although the shara of the 
total has dropped from 2 percant in 1S68, overall support to this field has 
been increasing steadily. The largest sponsor is DOD, aGGOunting for 
approximately thrae-fifths of the total in 1978, 



Fidii 
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SOURCE: Nitionai Scisnca Foundition 
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Section 5, DEVELOPMENT 



^ ral nhligalions fnr development amounted tn $12,9 billion in 197B,an 
estimatetl Sl5.6'billion in 1977, antf an estimnted $16,8 billion in 1978, 
Thisgrnwih represenled a 21 
1978. 



int increase in 1977 a 



rcent in 



• Although CLirrent fiindinn fnr development is cnnsiderably higher than 
the $11,1 billion obligateain 1968, a loss of 17 percent in real (constant 
dollar) perfMnimice is seen|etwRen 1908 iind 1978, 



The development share of the federal RsD fotal fell from a high for the 
decade ni 70 percent in 1969 to 62 percent in 1976 but rose to an estimHted 
64 percent in 1977 and again in (he 1978 bii(li.ei. The recent grow, is 
ntiributable to UOD programs, to rapid expansion of ERDA programs, 
and to smaller increases on the part df NASA, 



• Despite recent gniwih thai has represented a real expansion of federally 
supported developnienl activities, the outlook for continued growth 
suggests levels that will obotit keep pace with inflation. The rates of 
growth for different sectors may vary, with industry likely lo be favored 
over other porrorniers of Federal developnient pm^mi 




Obligations 





AvBrage Annual 




Percent Change 




1968^4 -^0,2 




1974-76 8,7 




197M7 21,2 
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1977^78 7,8 
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SOURCE! NMiefdISchKiFsunditioii 
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Agencies 



• In 1968 DOD and NASA alone acciiunted for apprDximotely 88 per 
the development total, but in the 1978 budget three agencies-DOD, 
ERDA, and NASA-provicied the pr«dnminant sirpport to this typf! of 
aclivity-92 percent of the lofal, 

• DOD has hislorically providd the largest share nf support for 
development, accounting for ,^5 percent in 1968, tiampared with an 
estim.:iled 59 percent in 197«. Although DCJO has shown dollar growth in 
each year ainre 1970, with current support at an alltimfi high, the decline 
in eonsfant dollars in the last decade is 12 percent, However, the planned 
increase for DOD in 1978 represented nearly three-fifths of all Federal 
j-rowth in development proiirams, Approximately une^hiilf of this 
increase can be attrjbutecl tn the Kavv for work on the F-IH air combat 
fighter, the Trident missile systr: the Tomahawk missile system, 
V/STOL aircraft development, and e LAMPS helicopter, among the 
miijor prnHrams. Next in the Air Fori ■:, accnunting for most of the rest of 



the DOD development increase. Major Air Force development proirams 
include the B-l bomber, the F-16 air combat fighter, the M-X inlercofl. 
tinental ballistic missile, the ALCM airdaunched cruise missile, and 
efforts on the space shuttle, The major Army efforts include the SAM-D 
Patriot missile system, the AAH advanced attack helicopter, the XM-1 
tank, and the ballistic missile defense fBMD) systems technology 
program as well as the HMD advanced technology program. 

In the 1975^70 period ERDA showed a large increase for development 
activities, which more than doubled in those years, The 1978 estimated 
dollar increase was second only to that of DOD, Between 1968 and 1B78 
ERDA is the only major support agency to reflect a constant-dollar gam- 
79 percent. The ERDA share of^he Federal developmenl total has 
increased rapidlv, from 9 percent in 1974 (and most prior years) to 
apprnxlmately 19 pewent in 1978, ERDA development programs are 
diverse, covering the LMFBR, work on petroleum and natural gas, oil 
shale and in situ technology, solar energy, goethermal energy ,-consBrva. 
tion R&D activities, fusion power, fuel cycle work, nuclear development, 
s,3fety facilitiBS, nuclear materials security and safeguards, naval reactor, 
work' uranium enrichment activities, and weapons R&D testing. / 
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Federal obligations lor divelopment by afepcy 
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Atomic Efiurgy Commission prior to 1974, 
SOURCE Ntifionnl Scierice Foundalion 
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• AliiT NASA siiiijinrt lur ili^v(.|i)|in!(.n| i\mmmd almosl HK'ailily 
iiiilil tilt' I97fi-7H pnriiid whi'ii iiHi(|,ii,ilr ^dins wf;ri' shiiwn fadi ypar Inr 

I'll IIk' Hpau: sllNlIl^^ spai;!: iransiinrtaiion svHlrni npfinilinns 
•:.i[)iil)ilily, mlmUAdinvmlilmmimm/ 

I y NASA shaiT i,| thi: hnlvM .It^viiloiiiniMit lnhil was J2 pintant m lilfiB 
i:'iiii|i'in'!l Willi an i'lliiiuilrd 14 ,)|.n:i:iii in liirH, 

• Allhmiuh nrnivlh in ilKi.l(,|,iniail iv,)rk has lifrli hln)wn hv HHW. ihi! 
nfijarliiiiail nf Transpnrtali-Hi |1)()T| and HFA, mmm still luakp 
!ll)Miinllpi,rlHinsnf||i(M'n|,iH|,|rvidnpim,,tp 

10lHi(lH.n,'Ht;,iMiM)()T^pprua,|.n(!Hl^Alrssliianlp 
HHW uml ikvAnmnil acliiiH.s ara sp„„si,m! by thi' Xaiu,,,.,! 
InMiliilfS (ilHwillli aiiiltliKjllicMilKdiifMliun ainlwilhin HOT by llii: 
Fi'diiral Avi idiin AdniHiihliatiiin, 
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• ImJuHliial firms Iihvh biMin (he niiijor pi^rhifini-is of devdnpnien. w 
llinniJih,)utlh(ny68-78 d(u:n(ln,a.;,:,)unlinKin.<if;^^ 
Ml Ihfi Fi.(h.nil diivalupimint hilal l|owftv(;r, theh:vnl of .suppiirl lor Ihi-^ 
J(H;lni^eiiuiiiuKl hidnw Ik 190B amaual until 1976 whim increasBt: 
lunthn>\nihopnrl,,IDOn,ERUA;an(lNASAm.)vodt 

^ [''•'#wp(iint ,siin)ai^(.aj only 111 l0fi7;ni(M,y 

iiltribiitahiii ^fi the cninbinalidii ol n ,im;linH in NASA mppml of the 
Apolh) wmm and a nn^Hruwih Hitiiiilion in DOD's weHponsNyslfms 
Hclivitii's in most ynars. Hut hy ig7(i fiindi,,^ f„r the NASA spane shuttle 
hatf hmn t(i expand sif-nificantly at the sanui time that DOD Hdvfinced 
t|'<:hnnlo}.y dev(dupnienl incn^ased and IJRDA programs in mm 
dt'viilupnuMil oainetl a(ldiitl mnmentuni 

In Ihe n,.xi twn y.aiK-l-r? ant! igzH^DOD iind f^RDA contract awards 
lojiKliislry (and indns::y.idminiBlmHl FFRDC's) for dt-vplopmpnt 
'^"ntiniiful to nrow rapid! v, ml those of NASA inoderatuly. Kreatesl 
r^iiilivc Kniwth was shnu. !)y ERDA, hiil in each year DOD mdimM for 
innri: than une-hali the th, In 1977, for ik first time, ERDA herHme 
the anenay seiaind In Di j ,n thi) use of the induslrial sector lor 
(ii'velopmentw„ilTh,,n-l-: 'ry^harenftheFedenildevdnpniRnttntaU 

'^^M""''^*^'^""'"'''^ ; ^iMporcRnlbylHyShutwasanesiiniHted 

■ I I ' III' iii ;j hnsiyi: . 
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f It can be assumed that the upward trend in the use of industry f^r 
development will continue for the next few years, perhaps until 1980 or 
1981 but at lower rates of increase, This assumption is based on the 
established position of the large DOD and ERDA programs mentioned 
earlier in this section. Some shifts may occur in DQD program emphases, 
but the overall development effort of this agency is based on carefully 
determined strategies, As tor ERD Ai even (hough work on the LMFBR has 
been curtailed, this program' can be expected to represent a significant 
effort in the near future, and other ERDA programs can be expected to 
show continued growth, At the same time, the pace of increase in 
development of the NASA space shuttle is slowing down and ia unlikely 
to be 'made up by the anticipated increases in WQrl< on space transporta- 
tion systems (STS) operations capability deveiopment, However, as the 

' new 2,4-meter space teiescDpe and the jupiter orbiter/probe enter 
development sj^ages, overall NASA development levels may be sustained. 

Thus, the largW companies in aircraft and missiles, in electricBl 
equipment and communicatiQns, in machinery, and in chemicals can 
expect moderate R&D growth in the near-term, or at least no decline. 
■ Emplaypnt of R&D scientists and engineers may rise somewhat, 
althougli not. to the levels experienced ifl the late sixties. In constant 
dollars the use of industry for development by Federal agencies has 
'declined an estimated 21 percent between 1968 and 1978. 



The intramural sector has always been second in performance of 
devilopment work for Federal agencies,' Support for this sector his 
fluctuated tlfroughout the 1968-78 period but has shown a fundamental 
rise, Intramural performance accounted for an estimated 17 psrcant of the 
Federal development total in 1B68 and had risen to 22 percent by 1976, but 
was expected to fall to 19 percent in 1978. DOD, the largest support 
agency, has shown increased support for intramural performance in the 
past decade at the same time that NASA support has decreased in an 
absolute sense, NASA, however, shows moderate growth in the use of 
thisiictor in the current [1976-78] period. 

FFRDC's adminietered by universities have made up the third lariest 
perfDrmance sector|or development work in most years of the 1968-78 
decade. Their share of the Federal development total in 1988 waB^4 
percent and an estimated 3 percent in the 1978 budget estimates 
has always accounted for most support to this group, followe-^ 

The remaining performing sectors-other nonprofit institutions, univer- 
sities and colleges, State and local governments, and foreign-accounted 
fnr an estimated B percent of the development total in the 1978 estimate, 
up from 5 percent In 196B. Much of the increase can be attributed to 
increa.5ed support by HEW to nonprontinstitffinns and to State and 1^^^^^ 

flovernments. ^- • t 
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Section 6, GEOGRAPHIC DISTRIBUTION, 1976 



For 1976. Federal R&D obligations of S20.3 billion were reported by 10 
participating agencies, representing mora than 97 percent of the Federal R&D 
effort. These agencies also raported SF99 million for R&D plant. 

Data are reporled on a prime contrant basis, ahhnugh additional datB 
were obtained from NASA on the effects of first^tier subcontracting in 19761 
Indications from the NASA data are that if subcontracting is taken into 
account, the dispersion of funds is greater than the pattern shown in the 
following pagee. 



• Eighteen States reflected support levels between $25 million and SlOO 
millions and the six remaining Statea received lees than S25 million. 



In 1976 a total of 41 States received larger amounts of support than in 
1975, Nine Statse and the District of Columbia ihowsd decreases. In 1975 
increases were received by 39 Stalas and the District of Columbia, 



Distribution of total Fideral R&D obligations 
byStit6;FY1976 



Synopsis 
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• In 1976 every State and the District of ColumbiH^' receivetl Federal R&D 
support, California received the largest amaunt-$5,5 billion, and South 
Dakota received the smallesl amount=Sfi.8 million. 



• . FoufStates--'Califarnia/Maryland.,Massa andNewYork=eaGh 
reflected more than Si billion in Feqeral R&D support in 1976. 



• Si . nn States and the District of Coluinbia wen* recipients of Federal R&D 
funds in the $500 rnillion=tf.HSl billion cafeMO 



• Fiftnen States recfiived from SlOO million to $500 mdlion in Federal fundi 
for R&D activities in 1976, 



Suf' (Viiiiondl A(^ri)niii]!u;s ;infl Spiin' AilnijniHtnjtum, Offinf^ of PrncuriHiifin!, A 

In finiilyBf^s nl thf) p(i({rriphi(: dii^iribution fit FnilMrnl R^D iiblipalnifiH ihi? DiHlriE;! nl 
Cnliimbiii in consirlf^nid ^ Stdte. 
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l^rends in the Leading States 



For a number of years nertain Slates have 
possesetl captsbilities thaf^ntinue to attrant 
Federal R&D suppprt yearafturVear. First iinm^ 
these is California, which has naver received d 
Bhare of the Federal R&D ml lass than 21 
percent. In this State the highly cnncentraled 
and facilitins in aircraft, 




^ Maryiand. 



Maisachusitts 



70 12 



74 



71 



HHrodynamics, and related industries cambinad 
with Inng-estnhlished Federal intramural in= 
stfillfitions and univoriiity research strength have 
produced an unusual environment for the ac= 
cnmpliBhmgnt of Federal R&D projects on the 
part of all agencies, espcially DOD and NASA. 

Senond-riinking States have been New York 
from 1963 to 1970 and Maryland from 1971 to 
i97f)= At no timOi however, has either of these 
States received more than 9 percent of total 
Federal R&D, support, The broader pattern shows 
14 States that have been aipong the leading 10 in 
receipt of Federal R&D obligations in all the years 
surveyed, rhe criterion for leadership is not, of 
course, necessarily confined to the 10 most" 
heavily funded States, The leading States might 
better be regarded as those vvith support levels 
above a determined=upon amount; for example, 
at least $375 million in 1965 and at least $825 
million in 1976 in constant (1972) dollars (these 
amounts being roughly equivalent). Thus, 15 
States in one year might be the leaders, and in 
another year. 13 States. But for purposes of 
anfilysis moat comparisons have been made on 
the basis of the '"leading 10'' since over the years 
the States in this group include the States that 
would appear in any case in the areas above 
logical cutoff points. 

States that haye always been among the 
leading 10 are California. New Yorki Maryland, 
MaHsachusetls, Texas, Pennsylvania, and 
Florida, The remaining seven "leaders" that have 
sometimes been among the top 10 are Virginia, 
Washington. Ohio. New Mexico, the District of 
Cnlumhifi, New jersey, and MisBOuri, There is a 
constancy In the pattern of use. Year after year 
ihi leading 10 States have accounted for ap= 



proximately seven=tenths of the Federal R&D 
totaL Carrying the analysis further, the leading 
20 States in Federal R&D support from 1&B3 to 
1976 have been m.ade up of no more tht^n K 
States, and the leading 20 States have accotinted 
for, approximately nine=tenths of the Federal 
R&D total 
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oninnji leading Striles in its htiavy dupendenco on 
two apndes. 

Colorado wan also influencRd bv NASA 
programs. Thore, fundj^ mm in ihn 1963-71 
pm, larj^ely fnmi NASA, and fell in tlin Win 



Agency Support 



Because of the size of their R&D effDrts, DOU, 
NASA, HEW, and ERDA havc! had the majnr 
influence on the distribution of Md hmik to th^ 
various StatHB. The ieadinij 10 States in 1976, for 

^ examphi, all received more fundn frnni DOD than 
from any othnr agency^ Among thn fivo StatlH 
with the most rapid Federal R&D growth rates 
between 1963 and 1976 four-Virginia. 
Maryland, Massachusetts, and Florida=(:an 

* attribute much of their growth to continuous and 
increasing support by DOD. The Oflh Statfi, 
Tennessee, refl^icts (he grnvvth of ERDA pro- 
graiTiB, Convorsely, the low li-percent average 
annual growth rate for New lersey in tho 1063^70 
period can be asnribed to a reduction in th^ 
comhimMl obliHatlons of DOD and NASA in the 
1971=73 ynars {hat has not linfm madi' u|i Hinci^ 
thfin. 

During thn whole 19()^7fi pf^nod CHlilorniH. 
Texa^ Florida, Ahiljama, Missouri, Ohio, Nfuv 
York* and Maryland rectiived substanlial sup^ 
port from NASA, Thnjuflufinci! of thi^ n\\mq 
has he^in so pervasive that the rise and hill nl its 
major programs, such as the Apollii and Vikin^? 
missions and the space shuttle, hiivu impactefl 
measurably upon the States. Thus, betwt^en 1963 
and 1971 the average annual growth rate lor 
Missouri was*12J percent, one of thn highest of 
any of the States. In 1965 Missouri niciiived 
thr(!^lourthH of its support from NASA, but hv 
19(!H UOU was providing the moHt supporL In 
^ 1971, however, the NASA Skylab pro^jram wan 
in tull developmfmt through contracts with 
industry in Missouri. In 1974, witli thii work, 
nearly compleled, MiSBOuri shi)W(Kl a largf: drop 
in Federal R&D supporL Missouri had rficfivHii 
one=fiflh lu omhthird of its support from NASA 
in the 19(18^73 periud, and most of the m\ from 
DOD, and the terniinfilion of thii NASA ivurk \^ 
reflected in the 7Ji^pf'ri:enl ratn nl [\vAm m 
Federal! ■] funding for Missouri betwefin 1[]71 
and 197? *s State has been somewhat unuHiitil 
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Avirage innuii ralis of change In 
Fedgral RID obllgatloni to iilectid 
Statei^ forflsail years 196H6, 
1963^71, ind 1971^76 
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■ Slates selected rapfesent the 20 iBadmg States in total 
Federal R&D support in FY 1963, 1971, and 1976 

Stales are listed in descending order oi Size of Federal 
fiW funding in 1976. 



SOURCE: National Sm]a -Qundalion 



period. The decline rate of i3 percent between 
1971 and 1H76, hnweveri dieguises the impect of 
the NASA Vikin« Lander program'nn industry 
contracts in Colorildo from 1972 to 1974. Other 
States with decline rates or virtually no growth 
in Iho later (1971=761 period are Florida, New 
York, and Alabama, and again the reductinn of 
NASA funding has been the chief influence, In 
the earlier period (1963=71] the ?^rowth rates for 
theBO States were itrongiy determinad by NASA, 
although DOD was also important in New York 
and Florida, 

Growth in the 197]-"B period canbeatlributed 
to NASA in the cdse of California^ where- 
industry has received Bubstdntial support for the 
space shuttle program^ and also to DOD for work 
on the H=l bomber, among other programs. Thus* 
the California average annual growth rateof KfJ 
percent in the later period is one of the highest of 
all agencies, whereas in thR 1963;7l pmod the 
3.2=percent rate of decline, for California was 
aitribulable in larp part to a;re(luclion in NASA ^ 
support afier 19G9: ' ..--^^ 

Other States with high gi'owlh rates bet.weRn 
1971 anil 1976 are Tennessee, Virginia, and 
Illinois, and they wi?re strongly influenced by 
FRDA energy R&D programs. ERDA Brograrhs 
have idsn contribiited to the high California 
growth raie in this period and to increased rates 
for Pennsylvania nnd New Mexico. In the case oL- 
Virginia, howcviir, DOD has had morfrinfluence ' 
than ERDA. ^ 

Although HEW, NSF. and the other agencies 
have not bnen mentioned, they have also tended 
to place more of llieir MU support in the leading 
10 or 20 Stiites, thus contributing to the 
leader^ihip Hiatus of theBi! States. Generally 
Hpeaking.theseStatcfi offer a variety of skills and 
organizational competence to meet the special 
Md needs of different agencins. A few States 
amongjhe leaders, usually those used mainly for 
energy and weapons work, nfhn^ a narrower 
range of capabilities bul are still highly impor= 
lani in their adnplalnlity lo ccrtnin Ml) tasks, 
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ititiiLiidlBg in 197J 



GiliforAii rieilyid thi lifgiil ihire of thfi Fidaral R&D total in 1978 with 
niirly $5i billion, or 27 percent. An increaii of SBBB million (orCaMforfiii in 
1976 is ittfifcutibli to lirge increises by N ASA; DOD, and ERD A, md smalli r 
inoreagis by moit other agenoiii. DOD provided mora than oni^half the total 
liindi forCilifornlS in 1878 while NASA provided more than one^fgurth and 
ERDA nearly pn^tinth. Induitrlal firms reciived the largest ehiri (89 
pfdint) of ill Fidiril egency support to the Stiti with DOD reiponsible for 
llmoit Iwo'thirds^chiefly for work on the M bomber, the Trident 1 miesila 
lyitlin, ind ballistic miislli iiti difenee. NASA wis responiible for llmoit 
all thi riit of th||idustrial total covering on. the space shuttle vehicle, 
ovicall plan;ilng and inteiraflon of all elemip of the space shuttle program, 
thi Ploniir Vinus spacecraft,, the Delta ipace vehiclai, and the High Energy 
Astronomy Observatories, Federa! intramural installations sccountedfor 14 
pffcint of the California tatal with DOD thp prinfa^BUpport^agency, DOD 
facilitiei include the Naval ElectroniGs Laboratory, the Naval Weaponi 
Gintf the Pacific Missile- Test Center [Navy and the SpaDe and Misiile Teat ' ' 
Cinter (Air Force). All the other agencies also reported intramural 
pirformince in California in 1976. NASA facilitiei Include the Flight 
Reaearch Center and the Ames ResearGh Center. In 1976 universities and 
colleges accounted for 7 percent of the California total HEW provided molt 
funds to this Bector-'Ona\half of the total DODi However, phowad the larpst 
increase. FFROC's administered by universities aGcounted for 6 percent of the 
Cilifornii total Ne arljf t^;ee-fourths of the funds wete prbvided by ERDA for 
work at' the E. 0. Lawrence Berkeley and the Ei 0. Lawrence LivBrmore 
Laboratories, and the Stanford Linear Accelerator Center, Nonprofit 
insfitutions showed a alight drop in 1976 Bnd^fiiBdfr^ij]5 4 percant of thelotal 
(including FFRDC'sl - ^ " ^ 



in 1976 received an ipcrease of S201 million. The Maryland 
total was $18 billion, or nearly 9 percent of the Fedaral R&D total Most , 
agencies showed increaied support. DOD- accounted for 43 percent of the 
Maryland total- HEW for 30 percent, and" NASA for 18 percent. The 
intramural sectcr, always tjie leoding one^n this State, showad another 
increase, keeping this sector at almoit two=thirds of all pgrformanca, Federal 
R&D facilities in Maryland include the National Institutes of Health (HEW), 
the Edgewood Arsenal Laboratories (Armyjp the Naval Air Teit Center, the 
Naval Surface Weapons Center, the Goddard Space Flight Center 
Agritultural Resaarch Canter (IJSDA). and the National Bureau of Btandards 
(Commerce). In 1976 industrial firms showed the largest relative incraase 



among all sectars and accounted for 27 piroint of total performinci, Isrgily 
under the eponiarship of DOD, NASA, and HEW. Most of the HEW iUpporf is 
directed to thi Fiderick Cancer RiiiarcKCenter, an FFRDC administired by 
induitry. Univeriitiei and eolligis in Miryland^iri 1976 showed moderate 
growth and accounted for 4 percent of all pirf^rmance; they were chiefly 
supported by HEW. ' . 

MassichuseltrR&D funding W Federal aginciei grew $56 million in 
1976 and iccounted for 8 percent ome Federal R&D total or 11.3 billion. DOD 
provided the largest share of Bupporl, 70^ percent, and HEW provided 14 
percent. DOD, HEW* NASA, and ERDA ware responsible for much of ihi 
overall increase for this State in 1976. Industrial firms represented nearly 
one^half of all performanoi with almost all of this support furnished by DOD, 
Major DpD projects included the utility tactical transport aircraft system 
[UTTAS], the HAWK^ and the A40 aircraft. Federal Ut support to 
Massachuiatti umverslties and colleges grew in 1978 and accounted for 17 
percent of thi State total, Federal iupport for intramural performance 
dropped in lfl76, largely from actions of DpD, thi chief support agency. The 
1978 intramural share of the State R&D total mrib percent, FFRDC's 
adminiitired by universities also ihowed a decrease in support in 1976, 
attributable to the Air Force for work at the Lincoln Laboratory, Nonprofit 
institutioni 14 percent of the total sliowed a slight increase, brought about 
by substantially iricreased suppdrt by HEW. \ 
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The New York \nmm of $49 million in 1976 raised that Slaters total to 
$11 billion, uripercHnt of all FBderaj R&D support. New York receivee moat 
of its iuppori from DOD, HEW, ERDA, NSF, and NASA, Awerdi to industfial 
firms accountid for 50 percent of the total Federal R&D support in 1976i while 
luppprt to universilies and colleges accounted for 25 percent, Over the 1968-. 
78 period the industrial share dscl^ned as NASA funding drappad off steeply 
andTOD funding also fell. In recont years HEW has stepped up support to the 
university sector. In 1976 support to intramural performance represented 8 
percent of the Federal R&D total This was nhiefly influenced by DOD. 

The Pennsylvania increasB of S55 million from Federal agencies in 1976 
placed It fifth among all States in Federal R&D support with $B36million, or4 
percent of the R&D total DOD, ERDA. and HEW were the laading R&D 
Sponsors. Industrial firms lincluding FFRDC's) accounted for approximBtely 
three-fifths of all performance. with^RDA the primary source of funds. 
Nearly one=half of the suppoi^t was directed to the Bettis Atomic Laboratory, 
an induslry-administered FFRDC. IntrHmural performance accounted for ig 
percent of the tohil Federal R&D support to Pennsylvania in 1976. Most flf this 
' activity was account|l for by DOD whose facilities Includa the Frankford 
. Arsenal Laboratories (Army), and the Naval Air Davalopment Center. 
Intorior contribulml to tht: intramural total chiefly for demonstrations 
conducted by the Bureau of the fvtines, Federal R&D support to universities 
and colleges made up 15 percent^ of the Federal R&D total to the State, with 
most work Bponsored by HEW. 

Texas showed an increase of HU millinn in 1976, raising the levil-of 
support to SB36 million, or 4 percent of the FedernkR&D total In j976 |0D 
increased support sipificanily to industrial firms, thereby affecting the tpl 
since more than one^half the Federal R&D funds for Texas were awardad to ^ 
industry. WorkljbDOD covered the sea-l^junched cruisa missile, among other 
projects, NASA was the second ageacy in size of support to industry, and 
work for NASA included systems support services. Mora than one-fourth of 
all Federal R&D perfnrmam:e was i/jlramural, and most of this represented 
NASj^supporl for thn Inhnson Space Flight Center. A large increase in 197| 
reflected space shuttle activities. Support to Trxhs universities and collep 
represented IS percent of the Federal R&D total in 1976, and most of th)S^ 
suppbrt was provided by HEW,^ 

A (kreiiHe for Florida of nearly $9 million in Federal R&D support in 1976 
placed the R&D total at S7pB millinn, or slightly less than 4 percent of all 
Federal R&D support to the States. Much of the decrease was attributable to 
DOD in the intramural sector. Federal intramural performance, chiefly 
supported by DOD and NASA, make^ up more than nne=half of all 
performance. IndiiHtriid perlonnance, apprnximately two-fifths 4^1 all 
suppoff , ako mfiinly (fepends on-DOD and NASA. tSmm^ the more importHnt 
Federal R&D facilities in the Slate are th^ Naval CiuiHtal Systems Laboratory 
and the Air Force KaHtern Ten! RanHc. hiifh under DOD, as well as the 
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Kennedy Space Center at Cape Canavaral under NASA, Although NASA 
decreased lupport to industry in 1976, it increaied intramural performan^ at 
the ipace center^ mostly for activities connected with the space shuttle, rhr- 
slight increase given by DGD to industry Included work on the Pershing and 
Patriot SAM^D niissi|e systemi, R&D support by Federal agencies to Florida 
universities and collages in 1976 was 6 percent of the total, irtainiy derived 
from HEW. 

Virginia received a S25 million increase to $751 million and accounted fop? 
nearly 4 parcfent of the Fedej|l R&D total DOD continued to provided 
largest shafe of Federal support, NASA increaied support in 1976 and 
, accounted' for the next largest share. ERDA showed the largest dollar gain 
\although HEW and DOT were next ii^^ of support. Intramural performanoe 
in VirginiH has over the years led all olhar^ifTds, In 1676 intramural 
performance accounted for 48 percent qi the Federal R&D totali and DOD and 
NASA were the chief sponsors, Industrial performance, 40 percent of the total 
in 1976, has been innreasing significanlj^', ,^wUh ERDA currently a growing 
agency sponsor, Although DOD and NASA uselndustry for R&D efforts far 
more, HEW and ERDA have been turning to industry recently, In 1976 
' universities and colleges represented 5 percant of all Federal R&D funding in 
Virginia, as did nonprofit institutions ( exdMlng FFRDCs)= . 

The Wishington R&D total from Federal agencies in 1976 was $705 
million, an increase of Si 1 million over 1975, and 4 percent of all Federal R&D 
obligations. DOD and ERDA were the chief sponsors^ accounting jointly for 
fourTifths of the funds, HEW accourtted for leas than onVtenth. Industrial 
firms were the primary recipicrrtB of Federal R&D support, most of this from 
DOD, whose contracts with industry cavered the work on Mh ad'Vanced 
airborne command post [AABNCPj. E'3A advanced warning and control 
system [AWACS], patrol hydrofoil missile ship, and SRAM air-to-ground 
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balHstic mlsiile. Thf ERDA share of the industrial R&D total had fallen 
somewhat in lifflnargely from reduced work at. the Hanford Enginiering 
Developmant La^ratory, an Industry^administered FFRDC. Universities and 
colleges, the Hffxt largest sector, showed a slight drop in 1976 frsm lower 
funding, Spport to nonprofit inititutlons was primarily represented by work 
at the Paifnc Northwest LaboVatory, a nonprofit^administeredFFRDC under. 
ERpiftMpon^orship, Federal \intramur performance was not strongly - 
^ported by anf agency. 

The Ohio total of $627 millmn in 1976 reflected a $43 million increaie. 
This State accounted for 3 percent^of the Federal R&D total. Ohio receives 
heaviest R&D support from DOPrand NASA, which focus on intramural 
installations and industrial 1\t£i. Intramural performance accounted for 46 
percent of the Ohio total in 1976, Although DOD, the largest support agency, 
reduced funds. ERDA, EPA, and NASA increased their intramural activities, 
almost offsetting the DOD decline. Support for industrial performance 
acounted for 37 percent of the Ohio total All agencies show increased support 
to this sector in 1976. The Captor torpedo and Condo cruise missile were 
among industrial R&D projscts supported by DOD funds. Universities and 
colleges and other nonprofit institutions were primarily sponsored by HEW. 
ERDA reflected a large increase to the nonprofit group in 1976. 

In 1976 New Mexico was eleventh in amount of R&D support and the 
District of Columbia was twelfth, each receiving above $500 million, For New 
Mexico, industrial performance made up 35 percent of the Federal R&D total 
followed by intramural and nonprofit performancei each 31 percent of the 
total ERDA and DOD support most of the R&D activities in New Mexico, For 
the District of Columbia, intramural performance was by far the chief kind- 
73 percBnt of the total in 1976, DOD is the large§l support agency and places 
most of its work in the District intramurally. 
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OlstributioD of Funds by Performers 
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When States are conipaf ad by performing sectorSi ctintrasting pattsf ns of 
fink are ihown. Federal agencies seeking certain kinds of research or 
dBvelopment Gompetance to implament ihelr missions have turned to exiiting 
organizations with specialized capabilities within given States. It can be seen 
that cirtaifi States have particjular strength in one or two performing sectors 
but that a number have strength in many sectors. 1 

Thus, Maryland accounted for 21 percent of all Federal intramiirQl work 
in 1076 and Californii for 14 percent. Despite the priiinciof Fidiril ipncy 
hfiadquartfrs in the District of Columbia, this "Stata" accountad for only 8 
percent and ranked lower than Florida, the third State, also with 8 percent, 

Inihe use of industrial firms (including FFRDC'sj California raprasantad 
37 percentl)f the national total of Faderal R&D contract awards, and the 
lecond place Stala^Massachusatts--accounte(f for 8 percent. Washington 
and Naw York each accountad for between 5 percent and 6 percant:. Although 
the sharas wera not high for thasa States, the amounts racelved were larger 
than tha amount any State received for unlveriity^performed R&D work In 
1976. The leading 10 Statesjccounted for 78 percent of the industry total 



California |^ again in Federal R&D awards to universities ond colleggs in 
1976 with 15 percent of the total Naw York, however, repraiented 11 percent 
and Massachusetts, 9 parcant. This sector showi the widest disperiion of 
funds among States in that the leadin| 10 States accounted for only 62 percent 
of total funds whereas in all other sectors the 10 leading States accounted for a 
coniiderably larger share, * , 

As to univgrsity'administerad f FRDC'i 34 percent of the funds in 1976 
ware' directed to organizations of this nature located In California. The next 
ranking S^ta was NewMexlco with 18 parcent of the sactoral total The tenth 
Slate-Pennsylvania^had 1 percent, ^ 

California again was the chief recipient of Federal R&D support in the 
case of oilier nonprofit institutions (including FFRDC sj-with 23 percent of 
the total Next was Massachusetts with 21 percent followed by New York 
with 9 percent. These institutions tend to be found in States with university 
R&D strength, 
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R&D Plint 



• Among the 10 leading Statai to receive Federal R&D plant iupport in 
1976, five were among the top lOJn Federal R&D obligations. 

• Sincfe 1968, 1 7 States have been among the 10 leading States in R&D plant 
support. California, New York, Florida, Maryland. New Mexico, and 
Illinois have always been among the leading 10, and in 1976, New |ersay 
appiafed among the leading 10 for the first time, 

• In 1B76 California received thB largeit amount of iupport for R&D plant 
for the sixth Gonsecutive year. Washington ranked second for the third 
consecutive year. However, California. Washington, Florida. New York, 
and Maryland received less support for R&D plant in 1976 than In 1975. 

• The largest relative increase was for the District of Columbia, at- 
tributable chiefly to NSF for the purchase of airplanei for use in research 
in the Antarctic. New [ersey showed a large increase attrib^abla to 
ERDA and DOD. Tennessee. Illinois, and New Mexico showed increases 
resulting from ERDA programs. 



In 1976 ERDA provided the molt funds for R&D plant and was the lafgest, 
support agincy for seven of the 10 leading Stateai California, Waihin|ton, 
New Mexico, Tenneasee. Illinois, New York, and New |ersey. DOD was 
the major support agency in Maryland; NASA, in Florida; and NSF in the 
District of Columbia. 



Factors in R&D Performing Strength 

R&D obligations can be ranked by State and compared with such 
ijieasuraB of national resources as population, total personal income, total 
Federal taxes, and doctoral scientists and engineers. Although no direct 
cause-and^effect^elatiDn§hips can be inferred, the data tend to indicate that 
the more populous and wealth-producing areas contain the larger concen- 
trations of doctoral scientists and engineers and are in an advantageous 
position for various reasons to meet the RSD requirements of Federal 
agencies. 
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pistributton cif MAral RftD obllgatlonv eomparod wHh othmr national indicstoi^ by Stafei FY 1i7e . 
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35 




.24 


25 


1.34 


25 


1.34 


26 


.91 




.96 


36 




.22 


40 


.41 


37 


.44 


■So 




iii 


4A 


37 




.20 


49 


22 


51 


19 




. ! w 






38 




.18 


34 




34 


.71 


IR 






4Q 


39 




17 


5^ 


.18 


47 


.28 


41 


.23 


51 


.15 


40 




. 17 


42 




42 


.36 


45 


.21 


44 


.35 


41 




.16 


31 


1 


28 


1.09 


28 


.83 


34 


.85 






f ) 0 


Zf 


1 ^ 




1.13 


24 


1.11 


31 


.93 


43 




.15 


26 


1.^ 


31 


1.06 


31 


.56 


35 


.78 


44 




.14 


43 


.35 


46 


.30 


47 


.16 


45 


=35 


45 




.13 


33 


M 




.77 


34 


.40 


40 


.41 


46 




.10 


35 


.72 ^ 


35 


.70 


30 


.71 


37 


.55 


47 




.09 


50 


.18 


50 


.19 


49 


.12 


48 


.20 


48 




.08 




m 


41 


.42 


43 


.23 


43 


.37 


49 




.07 . 


46 


.30 


48 


.25 


46 


.18 


47 


:23 


50 




.04 


48 




45 


.31 


33 


.48 


25 


1.16 


.51 




.03 


45 


.32 


49 


.24 


48 


.15 


m 


.19 






.32 












: .] 




.27 



Total Federal 

tax^2 



Rank 



Percent 
of total 



I2ffl,t44 million 



Doctoral scientist^ 
and ^ginee^^ 



Rank 



Percent 
Of totah 



278 thousand 



Prov«sional estirntitns of resident population as of July 1, 1976 

•Includes inflividusil income and employmtrit td^tes, corporate mcQme, fjxrisf;. nfitfitR rjnd qift itixnis (rrimus rRfundi). . 
'included in Maryland \bx fiqures 

'CoHectionH fforTi and rRfunds to U S taspayers m PuRno Rico, Conai Zone, and in foreign cQuntrles i 
'1975 dntii 

iOURCES U S Dppartrrient of Commorce, Burnau of the Cen^ius. Current Population Reports, Series P-25, No: 642, December 1976 ani 
Q S. Survey of GurfBnt Busmmss. Vnlufne 57. No 4. April 1977, LJ S Oepartment of the Treasury, Statistical Appendix to Annual Rnptjrf 
\f^'y °f Finances for thB Fiscal Year endmd June 30, 1976 and Trmnsition Quaf^er; National Science Foundation 



d Bureau of Econnrnic' 
of thB SBcrBtary of the 



FEDERAL FUNDS 
FOR SCIENTIFIC 
AND TECHNICAL 
INFORMATION 



Scientific and technical information (STI) is defined as knowledge or data 
resulting from the conduct of risearch and development, or requirtd for 
organizing* administering, or performing research and development. Such 
information is used largely %y icientiita and engineers engaged in R&D work. 

STI activities cover a broad range, including pubHcation and distribution; 
documentation, referlnce and information services; symposia and audiovi- 
sual^ communication; and R&D work in the Information sciences* This last 
category directly overlaps the R&D activitiei reported in part I of this survey* 

I 

The data on STI in Federal Funds surveys include only direct STI 
obligations of Federal agencies; STI activities under R&D contracts and 
grants are specifically excluded. Therefore, the totals in this report reflect 
only partially the STI activitiei supported by the Federal Government, 



Despite this limitation, the broad measurement of direct STI costs of 
Federal agencies on a functional basis can be useful as a guide to analysis* 



AGENCIES AMD Activities 



Trends 



r 



B^ween 1960 and 1978 fiderallyiunded STI activities have increasid 
almoBt seven times, 

In the 1978 budget obligationi for^STI aGtivltiii era the equivalent of an 
istimated 2 percent of ell Federal R&D obliiations. The comparable ratio* 
in 1060 was^ 1 percent,. - ' . , . 

The greatest dollar growth in a category of STI aGtivities ie found in 
documentation, refSrence.anB mformation sciences, which wiHrepresant 



I 



Trindi In Fidiral QbllgitlQni for iQiijiiflQ and tfct^cil 

rlii 



• , STI activitieiaricurrenily growing. An estimated increaseof 8 percent in 
... the total in 1977 was expected to be followed by an estimated increase of 4 

percent In 197B, \ * 

• At pr^ent Fhe Department of Defense (DOD j accounts for morp than one^ 
fourth of altSTI activllies. the Department of Commsrce over onev 
fifth, and the Depflrlment of Health, Education, and Wllfare (HEW) for 
just under One^fifth. ^ ^ 



Ptdiral oUlgittoni lor lelentllle and ttchnlcal Infomialion by agincy 

[Dollars in millions] 



i 


Actual 


^stiniates 








PifCint 




Parcent 








chmgi 




chifigi 


Agincy 


1i?S 


1977 


117^77 


, 1976' 


1177-78 


Total 


S468J 


S508.1 






+43 " 


Dipiftrnint of Difinse , 


132i 


137,4 




148:3 


+6.5 


Ci^rtment of Hialth, Edycation, 


1Qi.r 


ms 


^7J 


" 111.7 














iijd Wilhfi.., 

Lib/iFy of Congrils = 


844 


961 


+14J 


102.2 


+IJ 


34J 


37.1 




38.4 




Dipirtniiniof thi Intifior 


27,0 


314 


+16.1 


m 


+24 


NaiDnil Aeronautics and Spaci 












ABminiitration. = 


23.2 


237 




111 


,+8,2 


PipartmBnt of Agriculture , 


16.0 


m 


+146 


111 




Othif igincifl... = = = = 


41.3 


41,8' 


^IQJ 


.47.3 


+34 



Flical 
year 



1 1160.... 

1W.... 

1962...^ 
■>li63.... 

1164.... 

1165...= 

1966.... 

1987'..., 

1968.... 

1961. .!< 

1170.... 

1971 .... 

1972.... 

.1973.... 

1974...= 

'l975.... 

1976...= 

1977 (eit. 

1171 (lit 



Of 

[Dollanln'rTiillbnil 



Total 



$75=9 

12i.S 
164.5 
'203.2 
224.7 

^ 
324.4 

319.2 
362.5 
386.8 
397i 
4114 
427.1 
442J 
391.1 
46i.e 

mi 

529.9 



Publicition 
^ and 
distribution 



137.0 
41.7 
■ 55.7 
617- 
59.9 
61,2 

iij 

87.1 
100J 

* 96.0 
91.9 
106,0 
1116 
120.9 
12M 
123.3 
144J 

' 155.8 
161=1 




Documintitlon, 
refsrincs, and 
informltion. 
iirvidii 



I2S.4 
29.0 
42,4 
84.0 
90.8 
102.0 
124r 
112.5 
165.6 
170.9 
118.1 
193,8 

]m 

1941 
1994 
1712 
226.6 
253J 
262,9 



SynlpQiii 
arts ' 
aydioviiuil 
midli 



17.6 
i.T 
17.0 
21.0 
22,7 
32.0 
22i, 
31.7 
341 

3i.a 

32.6 

32=8 

36,5^ 

34,1 

35.0 

23i 

27J 

29J 

3JJ 



RiD in informition 
iciincii, dociirnin- 
tatlon and informa- 
tion Syltemi, 
tdchniquil and 
divjcp 



12.9 
7.2 
13J 
11.1 
12=6 
22.5 
48.0 
53.1 
$8.8 
6i7 
62.1 
85.0 
69.7 
77.3 
79.3 
7l.a 
69J 
,S8.5 

m 



SOURCE: NStiona! Science Foundatfon 



' Includes |l7.i million for rnanigement^ which was reported sepirately from the other 
categoriiiin 1964 only. 

NOTE: Oviriij totals for 1 375-78 and totals for lOfrii subGalegoriiS are preliminafy and lubjadl to 
revision ii a reiult of Incomplete reporting for those yaAs by the Departmant of the Army. 

SOURCE: National Scienci Foundation 



in/istimaied M percent ofaUSTI aEtivitiei in 19m The strong growth in ' 
this cateiory wflicti the proliferation of Imrary and spedaliEed 
information' center lerviceii including high cps of modern retrieval - 
syitema A specific subcategory for networki;i| is now included In the 
ill 



Gatigories 



At pKsent-, publicatkn and distribution, inyludjni patant examinaliott^f 
makei up the next most imporlant STl catl|apy.Thi area was ftj^fel 
to repreiint 30 parcent of the STI total in 1^ 

Research and' development in informatran ' sde Ihi 
greatest ralativa Incraase ^twaen JlMOimJ Wl, hivln| grown,.Z8 times 
in that period, The shar^p of thji ^fegof y i^ the STt totelis an iitimated 14 
pefcenl in 1978,jo a-S'/' / ' 



Symposia and'audfoviiual media is axgeM to 'accQunt for 6 percent of 



all STI activitieilfi 1978, 



"Mh the mml j 1976=78) period thR Deparinieg! ot thu Army undar-reporled data for 4his 
categorf ; thuyrhH^tal ii luBjec! to lojpjt up^arAfcorrgction, 



Major cati|orili haye been further subdividad in the praseni eurvey in 
order to make visible m^re kinds oi STI activity. Within publicatiorfand 
distribifion, for exampi primary publiGation is found to repflitnt itjf 
estimated 55 percent of the total, with aeaoniiary and tertiary publication , 
only 8 percfrit. Patant aximinalion repffientsjipercent of the total ; 

Under documentationr.r^e^n^pj;%^info'rrta sarvicis Jhe librarf 

and rafarance iuteitei^lithabWTOil^^ ^ 

follavved by spedallze^iDfarmation ciniet 34 percanl_ 

Networking for thep ^till reprisentf a veiy small share of the total, • 

■ = ■ ■ , '"^ ^ ' - f- - 

Symposia and lechnlcal^eting| make up alrnoit.^iwo-thirds -the 

Ifmposia atid "adMTsuil madia pategoryr ihrf%diovisual media ' 

■ iotiviyismikt^mdcfethano^ \ r 



Of tMl4 ipnciis riporling obligations for ST! sctivitierin 1978. liven 
KcpiAl forllpircentof theSTIb^^^^ ' ; 

STlJcosts are^not wholly^cbmparable amon|agencies; some age ncias hivi 
fplf riporting lystems whUa others lackihe means to identify relevant 
$il cpiti. ln the 1976-^8 perioi 13 Federel agBnciei reported R&D 
programs but did not identify any STI activities, althou|h sonie of \Mv 
frogrami may have Ineluded such activities, Many STIprograp are 
(nduded .within extramural R&D contracts and grants and, thus, are hoi 



STI efforts do not in all casas bear a direct ralationshlp to the R&S 
programs of an agency. STI efforts can reprisent sirvices 'that are 
indfpendent of agency'R&D activities aa» for example, the Patent and 
trademark Office within Commerce* the National Agricultural Library 
iwithin USD A, and the STl activities of .the Libfi^y of Congress, 

DpD, Commerce, and HEW combined will adgount for an estimated 69 
percent of the STI total in 1978, / / ' 



DOD is the leading agency in STI supporf Within DOD the Defense 
Agencies-including the Defense AdvanGd R^^^arch Projects Agency 
[DARPA], the Defense Nuclear Agencv', the Defense Supply Agency^ and 
the Defense Commpications Apnc|--repori the largest obligations, 
mosHy because of funding for R&D projects of DARPA^.and funding for 
the'' Defense Documentation Center within Defense Supply, The three 
sirvices-Army, Navy, and Air Force-also support substanti&l STI 
activities, covaring all categories. 



Comnierce is the next agency in^size of support. Most of the STI effort is 
riprisented by the Patent and Trademark Office, which is the largest 
agency subdivision to report STI activities. 

HEW was expected to make up 19 percent of all STI obligations in 1978 
with more than (our out of five dollars providid by Ihe National Institutes 
" of Health," including the NationarLibrSry of Medicine. 

The National Library of Congress reports a large share of its overall 
aclivities as in support of R&D goal*, much related to the social sciences, 

Within Interior the Geological Survey cnnducts a number of STI 
programs, including a repfttory of imagery and data from remote- 
' sansing satellites, a gengrBphic information system, and a water data 
informarton system, among Mars.. : 

NASA^^and ERDA are pncies't'haf r^pW small amounts of STI 
obligitioni inielation to the size of tkir R&D programs because so much 
ol; their R&D work is performed ai(tramurally. and within extramural 
R&O/contfacfs and grants STI activities are nut identified. 



tflitributlon of Mini abilgitloni for silintlfla 8nd fiahnlii! 
Infermitbn mlMn by igingy and iubWvlllon: FY 1171 (tit.) 



IDoilirslhmilM 



Agincyaitdlubdiyion 



Total, ill aganciis 
OipirtfTieni of Defeip 

Depsnmfot of th© Army , , , , 
Dipsrtmint of thi Na^, . . . , 
Dipirtmin! of the Air Forci^ 



Depaftment of Commirei . . . 
Pitini arid Tfidiftiirii Officii , 



Nationil Tichnicil hforniatiar^ lif^ic§ 

Nationil lyrsau of Standards , 

Nitionsi Ocianjc ind AtmofpHirlc Adrnlnistrailon = 

OthBr.:..,.^^........,......,..,,.,,i,,..,. 



Library of Csngriii. : 

Dgpanment of the Interior 

QeslOgieil Survey 

Nitionil ^mmm Llbrirv = : = 

Othir,,.;^.. = = = 

Nitbnil Aeroniijiici Irtd Space Admjnistritian : 

Dipirtmint of Agrlculturi,, 

Niiipnil Agricuttyrai Ubfify 

Agnculfural Rseirch Service ; , . 

Other .................................... 



Enirgy Rgiiircfl ind Dgvilopment AdminiitfitiDn 
Nitjonil Sciinct PounditiDn 
Vtterifii AdmtnlstfSliofi ...... 

Smithioniin Inititution ..: = :.:..: 
Depiftment of TraniportaiiOfi = 
Envlronmintii Protietiof^ Agincy 

Oepartment of Juslici 

Department of Ststi = : 

Ccnsumir Product SifBty Cornmissign 

Other agenciis 



SOURCi; Natlsnai Sciinci Feundition 



Dbiljatiarii 



MM 



111.7 



Dipirtmint of Heifth, Edueation, and WelfiFS ; 

. NatW Initftyt^ of Haaith 

(NationaljLlbri^ of MediSinil , 

Nitionil Instity;! of Edueition . = = 

Aloohol, Drug Abuie and Mental H^Hh Admlniitfitjon 
Food and Drug Adrfiiniltrition 

Center for Disiasi Coritrol . , 

Other.,..,,..;,.,...,....,,,. 



31.1 
16.7 
9.9 
6.2 
J 



M2 



■\m\ 
: i) 
4i 

4.4 
2.8 
I 

m 



m 

u 

4.1 

m 

19.1 



il' 

4 J 

ij 

IT 

6.9 

-m 
u 

A2 
4.2 

'3.0 
13 
1.7 



Pmm 



100.0 



271 



9=2 
4.4 
2.9 



2.4 



ii,i 
u 



18.0 
I6JI 
1.0 

.9 

J 

.2 

u 



41 

.4 

4T 

3.1 



11 



1.7 
IJ 
■14 
1=2 



.3 
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Activitifii. 



^ • ; Ciriain agencies ten^to accmnt for most of 
■ ^ the work in certain. categories of activity. 
I Commerce, for example, is predominafit in 
publication and distribution because of 
■ , patent work; DOD and are predomi^ 
nanUn symposia and audiovisual madia, and 
DOD in research and dfivelopment- in infor- 
» mation sciences, fyjost R&D agencies are- 
active in documentation, reference, and, 
information services, STI functions tend to 
flow back and forth between categories, and 
life 'lariar the R&D programs of ^n agency, 
the more kinds of STI-activlty are likely to be 
supported, The following lists are indicative 
of agency STI activities in 1978, 



Category 1. Publication and dislribulion: 
$161 millibn 



Cqmnierce; Patent and Tridimark OU'm 

^0,000 palenis in FY 1978 (esl-l 
OffinnI Gaim, weekly ahitriid^ of rurrenl pHtenf/ - 
Nitionaljichnicil Inforiwiion Servlcfi i 

DOD; Deparimenia of il^ Army, Navy, and Air Force 

iaurnsl'Hftinte ^ 
TechniGal repnrts 
TechniCfil noles 

'TRrhnituii mpnioramliims ^ 

DmlrHdnrfi' fimUninlniH rnpnris 

RRSParijh rPV!(!WS 

RBearch bulbfinH 
■'ReseHrch repurls 

Monn^raphs 

PrtJMiinp of sympiisiH 
■ Handbnoks 
Bonkg, 

Abslrarlsiintl bihlinoniphipj; 



Journal arllclis ■ ' _ 

Technicil riparls, notei and mimgrandunii 

ConiraGtofi' reporli 

Conferenci pfQCiidinp 

Seienlif/ffflnd TecfinicDl Aerospace flepgrt^ (STAflj 
/nlefnaliofiol Amipum Ahslmm (MAJ 
indfxii \ 
Bibliygraphip 

Technical reprinis ' . 

Specifil puhlicatinni 

Interior; Gialogical Surviy - ^ 

Bnnki , 
Maps 'V 
Churls. , i 

Aliases ^ , ' 

Rgsfiapuh Bummaries • . 

ImmAl Hriicb 

Biblio^rtj/j/iy of Nortfi Amnm Gfjology 
■ Ckmphys'ml AbBlrmH . * 





HEW: National Inititullsof Health 

Journals of the Initit4iles 
\mm\ ariWes ^ ' < 
' Indexes ' 
BibliopmphieB 
'Abslracli 



\ Rgpnrts ' . \^ 

" ' AleohoU^lVbuse, and Mintil Hialih Adminiitration 

SciEntificliiid lechnicaf papers 
Manuals 

Review! afidaii^yses 

Inurnnl articles , ' . i ■ 



USDA 

pHpef| 
Bulletin.i 
Reports 
PpHndicdl^ 



G 



ERDA 

Techniciil rnpnrls 
Pmm repnrlN . ^ . 

mOA ksmn:h Ahmm . 

Inurnfil nrtidus /^'^ 
Prptinndin^snf iriuetingH / 
PrngrBs mkm f 

Monugrdpfirs 



Cifiiory2,Documifltition, 
inforaiitiDfi services: $263 fflilRoi 



D; DifiRsi ApnQlea 

iafen|g Docuniintatlon Cintar 
Dipirlniinfs of the Army, Navy, and Air Forci 

LibrariRp ^ » ' ^ 
^ Spiciiiized informalion centtrs % ' 
Tifihriical information analpis centers ^( 
Tranilationi 



ERDA ... ^ . ' ■ ' 
Enefgy Informatinn^^aia SasE (EIDBl ' 

HEW; Hnallnslkiiiiiof Hiajth 

NMianil UbraryiO^K'f^dlcine 
Spicialized informaliDn GintErs ^ 
Tran 




Food ahd Dru| Admrniilylion . ' ' 

i Specialized informatifih mSm , 
Alcohol jrui Ahuie, and MentiLHe^^^^ 

SpeGializ^d informal jnii cenleri 

Nifionil Instiluti of Educition ♦ 

"ERiC clearinghsuses 

i 

Commerei: Patenl^ind Tradeniirk Office . ' 
Se^arch Mm ' * ' 

Nilionil Teehnlcil Informalion iarvice (NTii) \^ 
National Bureau of Standards ^ 
Nilionil Standard jMerince Data Sysiim (NSRDSI 
NOAA 

EnvlronrnRntal Data Service 

Ifllerior; Gisjogicil lufvey i ^ 

Efos Data Centnr \ , 

Geopphin Informftion SysleiTi , *^ 
Nalional CaHgyraphiG Infornialinn System 
Natiunal Water Datii Storage m^i Retriovnl Sysiem 
Natural Resourcis Library . 



NASA . 

Scjeniifin and Technical Infnrmalinn padlity 

Research librarifis 

Translaliorib 

Smilhsonian ^ 

icienci Infofmalion Exehmge ' 



USDA 

National Agricullural Library 



V 



r 



Category 3, Synaposia ^tid audiovisual 
madiai $32 million 



DODi DipartmeQti of the Army, Navy, and Air Force 

' Science confereTicei ' ^ > 

Support of iympoiia with professional groups, scientific 
' societies, and educational inttitutinns 

Motion pictures 

Slides 

Video tapes 

Exhibits (* 

HEW: National Inttitutas of Health 

Tra\el to scientific r^eelT^gs, U B. and abroad 
Support to conferences and sympesiH 
Sound films on physical functions, diseases, and treatmrfnt 
TV interviews * ^ 

- -Slides - ' - 

Photographs 

Exhibits ^ » 

NASA 

Participation in and support af sciitintifir: symposia and 
technical meetings 



VA 

ParticipatMjn in semL 
Films 

Slides ^ 



iFH Hncl symposin 



Category 4: Research and development in 
inflorniation science^, dOGumentatiori, 
and inforfpation systems, techniques, 
and devices: $74 millitfli 



DOP: Defanse Agencies (largely DARPA) 

Departmeiijj of the Army, Navyf and Air Force 

R&D in advanced information systems 

Development of engineering data sysiems 

Support of developnjent of discipiine-ba^ed information 

systems - ' ^ . ^ 

Studies of man-computer relationships (Project MAC) 
Basic research in information sciences 

HE^i National Institutes of Health (including NLM) 

Improvement of Medlars system of NLM 
Development of mechanized searching services In the 

institutes ■ ' - ^ 

Alcohol, Drug Abuf%, and Mental Health Administratis 
Improvement of information systems 



sjrrjeg 



NiF 

Research in storage and retrieval sjrfyegies 
Development of access improven^it systems and 
use^-nriented scienr.e informntion^ervices 

Commerce: National Burea^of Standards 

RIeD activities of the Institute for Computer Science ' 
and Technolngy and NSRDS 

Library of^ongress 

DRvelopniHnt of MARC nntajnging syHtpm 



46 



ERIC 



APPENDIXES 



A. Teclmical Notes ^ 

B. 'Federally Funded Research and 

Development Centers * 

. f 

C. ^tatistkal Tables, Part I 

D. Statistical Tables, Pa^t II 

"^1 • " 



Note 

The detailed statistical tablei for thk volume for parts I and 11, appendixes 
C and have been published separately under ojie cover. ^ 

InGladed on pp» &6-65 in this volume are appendix C summary tables 1, 2, 
and 3, as well as a complete listing of all the tables in appendixes C and D. 
Detailed statistical tables may be obtainad gratis from the Natiomal Science 
Foundation, Washington, D.C. 20§SO, 
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APPENDIX A 



Technical Notes 



4 





Tbif ^port 11 utmmi i jp^S ppflg. Part I ii concifnid 
with Fiderai fundi for reiear^^ilopmint, indR&D planti 
ind part 11 reports on fundi for iaft/ltiis iiiociated with the ' 
coijeciion and diiiemlnalion of iciiniific ind iiohnical 
informallDn. ' 

iilwien Mareh and Miy of 1977 a lotil of 37 FederBi 
apncies and ^eir aiibdlviiions-^18 individual 
fespondinti^subniinid data in risponie to b siirviy 
ql^eiiionnairi dBvelopid by the Foundation and dii*fibut|d 
in [anuary Wl. With Ihi ixciptlon of NASA/th| dita 
feGiivid from the agenelis were in tirmi of obligitioni and 
outlays incurred, of expgetad to be incurridi fegardlesi of. 
whin the funds were appropriated p whithar thiy wire 
identiflid In the riipondent'i budgi ipeGifiEally for R4D ^ 
activities, NASA reported iti 1976, li?7, and 1978 transao^ 
tioni i^ terms of the budget plan; which approximates 
Qbiipiioni. ^ 

Fderal ipncies had earlier provided RID data to the 
. Office of Minkgement Ind Budgii for lnGlu§ion in "Spioiii 
Analy§i|P; Federal Research and D^^opmint PfCgrams" In 
The Budge! of ik IJnhd StaM ^rnminl, Fmol Yeor 
. n Allhou|h the RID data fn the two riports are 
. reconcilable [See Relilidn to Other Reporti, p. 53). the daji in 
the fedeffll Funds .report are more compfeheniive ^are 
tabulaled ih greater detail. Furthermofei the fedefd Funds 
r^of t incorporatei reviiions that have risultid from chanpi 
mit-k the portion of the hud|€t subiiquanl to the 
budget meisaie of the Preiident to CQnireas in lanuary 1977. 

DEFINITIONS 

Definilions an preientid for the two parli of the report. 
SoiTii definitions in part I are alio applicable to part II. The 
deflnittoni an isiintially unchaniid from prio^ issues of the ' 
Federal Fundi series, « 



Pari L RiiairEh, Divijopmint, and RID Plant 

i#l^ESEARCH. DEVELOPMENT. AND R&D PLANT 

This term ineludeB all direct, indirect, incidental, orrelatgd 
cpgts resulting from or necaisary io reiearch, development, 
and RliD plant, nprdlgii 6f whether the reiesrch and do- 
vdopmen! are per fofmed by a Federaiigmicy (intrimDral).Dr 
performed by private individuals and organizatioBS under 
grant or contract (Bxiramural). Research and development 
exclude routine product teiting, quality conirol, mapping and 
aurveys, collection of |8niral=piirpose itilistics, experimen- 
tal prnductlon, and activities concerned primarily with the 
diiBemifiatinn of scientific infprmitign and the training of 
scientifiG manpower, 




* I. Reuirih Is systimitlc, intinjivf itifl^dllictid toward 
, fullir icigntific knowlidp of undifitinaiijg if the subject . 
itudiid, RiMaroh is claisif lid i§\jlhir bislcpF ap 

1(1 huk resiifch thi Inveitigati^ i§ conciFnid primarily 
with gaining i fullir knowledii on 
lubject under itudyi ^ 

In ippliid tmmh the invistigator ii primiFily intereslid 
in i practioil use of thi knowlidp or underitinding for ihi 
puipoii of miitiBg a ficognliid need. * 

b^^elopmiQl ii lystimatiE uie of the knowledge and 
undiifstanding gainid f rom fesiirchi directed t owird the pro- 
^ duction of,Uiiful fflitefiili, divicei, iystemi, or methodi, 
induding diiigQ and development of protdtypes and pro- 
' mm. It ixoludei quality control, routine product testingi 
, and produGtion. ^ ' 

G, RID plant (R&D ifeilitlii and fixed equipment, such ai 
feaciofii wiild tunnels, and radio teliscopii) includes aequi- 
B\\m of. oonstfuctiop majpr npairs to, or altefations in 
structure, works, iquipmint, figilitiei, or land, for uil in 
R&D activities at Federal or non^Fediral initallatloni, 
Excluded from the R&D plant category are expendable eqalp- ' 
. pent and office furniture and aquipmeni, Obligations^ 
sign RiD plant are limited, to Federal fundi for faciltlles 
located abroad and used in luppoct of foreign riiiifEh and 
develapmenli 

(2) OBLPGATIONS Ap OUTLAYS 



a. Obll|atidDs represent the amounts for ord^i placed. 
Contracts awardfl, servlcei received, and ■similar 
transactions during a givep^eriod^egardlfss of when Ihi 
funds were'^ppropriatid and wEin futun paymint of mone; 
ii required. . 

b, Outlayi represent the amounts for checks issued and 
cash payments mad^ during a given period, regardless of 
when the funds were i 



■ The Qbligilioni andnutlayirepQrttdcoveralkrsntictiorts-- 
Jrom all fundi available to the agency from direct appropria^ 
tfeni. trust funds or ipecial account receipts, Gorpofate 
income, or other ipurcei. including funds appropriated by the 
^ President, that the agency received un ixpectj to receive. The 
amounti reported for each ar riflicl obliptloni and out= 
lays for that ygar ffigafdiiss of whin the fundi were arigi- 
nally authorized nr received and fegardliBS of whether they 
were appropriated, received, or identified in the agency's 
budget ipicifically for research, development, or R^Dplaiit, 

An agency making a transfer of fundi'to another agency 
Includes such transfers in its report of obligetians and outi 
lays, The receiving agency does not report, tQj^urpoBei,flf} 



this survey. tuiids irriliiiferrfid tu it Irom Hnnlhfirsgfincy, Siiii= 
ilarly, li iubdivlBion of Hii aguncy thai Unmlm fundn Id . 
anDlher;subdiviiiQn within Ihu.t iigency reports Huch ubllHii' 
tioiisoroullayiaiipown.- 

Obliplionl and'nutlays for w(jr|< pfirfnrmpd in fr/hiipn i 
countries indude funds direcily availiibk to hkd m^^^ 
mi special foniign currHncifiB liRpdnilnly iippmpriiildii, Thi! 
laltopuurreni^iiis are derivfidldr^tilyf mill pnivisiiinsiifhiblii; 
Law 480. 1954, amended. 

(a)COSTCOVERACK ^ = 

, Fimds niported lur n^Siiarch and devidgpmRnt ni{h:\ lull 
a)§ls,Jn addjlinn lu |^§t§ of spedlic RM3 pfojdd!?, \h sippli^ 
tablfi (JVHi;}it?ad {iosts are also includmL Tht: aijiiuuntij rqHirliHl 
include the cubIs (if planninf^md ridminiyHring R^D pni^ 
gfaml^laboratoryloverheaS. pay nf miljMy pfirstinnt;!, iiiui 
departmental adifiinistration' ^' * * 

|4] FISCAL YKAfi i . 

/Fnr ]97ti, ihf first yt-ar mmd hv iliis ri'pori, ilui liscnl 
ykrwiiHthdltiviirniininl ai;t;m)nlin^p(!rindbi't^i!inini^li!ly 
1975 and iindiny \mv 'Ml Wmi'^^yi in 11)77 \\\v 
(iuvi'rnmi^nt mmnUn^i pmnl \mi\ nclniicr L HlTli .imi 
t-ndiMl SiiplHiiibHr ;ia H!77. TIk- ntiinlhs liilv thnHiiili 
SifptHmhfir Hi/i) niadt' iip h iranHitifin \wmi\ hs llu' luiw 
F*a||i^i;al yt-aiMOi^t. l=S.i]f. Jiihvifli^ilit' dnlii inr Ihi^ 
tranHitinff piTKifl uMiM M\)i\iM\ ^inil in biT^id inliiih 

1 

|51A(;en(;y ' , 

An apiinry is an lir^anization ol ihi- Fmk:i^!l (aivfirnniciit 
whusi' principal ('xt'cutivi! officfr n'pnrlH in lb!: Pn^sulfii!. 
The(mIye^!;eptinn|alK()in(;lii(yintlif^^ 
idDmHross, whnsi! HXKCutivpnfficijr ri'piirih i(i(iu[ii|r('sb>'rhn 
tiirm Hididivijiifin mv^ U) any inainr iir^ani/atnaial iinil id .i 
repuftinii agency- such ;ih a hu;^y^ divi^^iniL officii nr mx= . 
ii;c. , .. ^ , 

101 PHRFORMKRS • * ^ . 

|5rrfi!rj!UM-?i .iri' tMlhi'r iiiiiiijniiral uriiiiniziitiimh 
at:(:(implishing npsraiinii fiiiictKilis or t'\lnii!Hiral uniani/ih ' 
tiniis nr mm m'lm^ Hiippfirl iir prnviding mmv^ m a 
rf?Bi^tnfaf:nntn!r:lnrHraiU. 

.1. Intramural perffmnrs m llif iiHf'iH^H's id' ihi' h'lk^h . 
iinvfirnmf'nt, Thnu= witrk is uiriird iin iliti'i llv t)v lli^n' fiwi; 
pf^rsunnfd, Ohli^HlHin^ n'purliid linih'r (his i.n.'Ljniy m k . 
activitiiiji pf>rfnrmd by thii rqiortiny Ml m lbs 
t^pmm funds thai thi! ai^cncy Iransfj'r tn m\\ki\ M\m 

[ ^ 



ligi'licy fnr p{;rf{)rnianci? [ur work. Thi?^ ultimate perlofiTiBr 
'n\f\ bi! a Fiidnral agendy. If^lhe ylliinate pfirfuFffi^is nnl a 
^Federal af^ency, ihe funds so tramferre! are repflftfid by the 
IransfHrriiiH ag^ney undtir th§ appropriatH,es|rHmurai per^ 
IdrmurCfilHf'nry |indifstrial firiiii-, universities, and colleps. 
nlhnr niinprnfil inHlitutinns). Inlmufiil perfurinHncg 
iiicludes thii m\i d supplioH and fquipiiient, Bsenlially of 
an "ijff=the=§hdr' nature, thiil ariprncured for im in intra- 
-niurid fe^onrch and devfilopnignt. AIbu included a§ part of !hn 
^inlramyndpt^rfiirmtincc tulahire thti^penEes (if Federal pur^ 
' Honnd iMi^ag^in planning and administiirin)^ intraniuriil a;id 
iixtriiinural R^DprnprHfns, ' 

b: Extr^muril performefs are all nrHanizations uulside Ihu 
Piidiiral cnmpkix that perforni wi{h*Fdira,l funds under Gon^ 
Ir^id nr ^ranl. OnlyluBl^ of uctual i'xlrarnural R&D per^ 
forinancu'HFi! rdpnried. Fur examplt], the purchase frnm an 
jixlriimuriil mm of a laun(di VHhiiilo which is operatinnah 
iJi,, hfiH ^{ine beyond Ihii developmRnt or prQlolypii sta|e and 
h md for the perfiirnian|H of research anddevelopinent, U 
repdrtdd an part nf Ihe CQSl of intraitiura^reBeBrch and d?vd= 
npMif^ni. Exlrcimuriil performers m identifid follyvvs: 

|i| jfiduHlrial fifni^^ m, thnse nrgnniMliunB thiil may 

■ ■ lt!^ally disirihuii^ nnt narnings to individuHlH or in other nr- 

^iinizatiunii, 

(ill I'iiivuri^iiiiiii iiful viAm iire inetitullonf; enppd 
pnmardv in pruvidinii mkiw inBlrndion fur at leoBl ii 2^ 
yt:ar/pro|^ram above Ihi! seiinndarv school level, IntdudfKl 
Hre|;[)lli!gi!S(iflib['ralarts;schoo|HofHFisand^cie 

■ ffiBf^ional schonls. hui:!? ai in finpRennp and niinlicinfi, 
incluiiinH affdialcd hospitals; iissncialed r^:sinir[:h insli- 
tnli:^; ml [igriquliural iixpi^rimcnl stations. 

liii] Ulluir nonprnfil inHtitiilion^i iire priviiie 
liiin^ other than edunalloniil inBtitutluns, no pari of whost; 
nit earning inure !o Ihe benefil of a private iitnckholder or 
individual, and other private orgiiniziilions orpnized for 
th(^ Hxdusive purpu^n nf turning over their entirH net earn- 
ing Id Hiich nonpnjfjl nrgani/^Hlions. Ahu, privnleindivid- 
liai^tlin'clly awarded R^D^rantsorcuniradKarfiinrludiiEl 
ondrriHinpi^iifit mstiiulion^;, ^ 

[ivj Ffdi^mlly liimkil \i!mif{:h ml (levdiopnH'nf ccii^ 
im are R^D-perffifniin^oryani^atiuh^ eduBively nrbub- 
fitiinlially financed by the Federal (kivernmnni that are 
fiupporii'd by the Federid (kivernrtienl either to meet a par- 
liiaibir M) [ibiefiiive or. in sfmie infilancoB, !o provide 
miijor facdilie^^ (it universities for research and abiciated 
. tniinmn piirpiiHcs, Hadici'iiler is administered by one of the 

ah!ivf'{"xlranuiralperfi)rnii!rs, 

, \ 
? ■ 

liijiiiiiiiriil.iilliil liii' full4jiiuijii,ilifiL.itinni;rii«riii iirc 
[ii,lli\aiii[i'i!iliiliii!:iilijnillii'1iiriMi!siiii:lyilfHlmn 
I'liilh fiii|i|i:il iTHi'iiriiii ami ili'viii.ipmiiii tPiili'f i;iiii'i;iii'y;' 
1 1 ! lis priiiiiirv (idivilirs iiii-iijili: unp (ii riiciri: uf Ihe fiilluw- j"' 



ing; biifsic rfisearch, appi id research, de VGlupment . or mafl^ 
^mm uf ruseiirch and development [pcificalfl/ 
exeluded are orpizatjnns engaged primarily iii routine 
quHllty contral and ieBtih|. routine aervici activities, 
priiductiun. [napping and surveys, andinfurmsliondisienv 
,yiatiQni;(il it i^ a BeparaleQperat4on1l unit within the pa^ 
ent orpnizatinn or Ib urganiz^ ai a soparately inGUfpQ= , 
ratd orpnization; (3| it perfornis anluHl reaearch and 
di?Vi:'lnp!iient or R^D Tnanapment eilber- upon difect 
itqye§ I of the federal Gnvurnmnnl or under i) broad charter 
from Ihe Fudend Gavernment, hut in either case under the 
direct nionilyr^hip gf Ihe Federal Gnverninent; (4) if 
receives ii^ major financial support |70 perceni or more) 
[rniTi the Federal Covernment, u^unlly frnm one agency; |5) 
it haB or ii expected In have a long-term rejalionBhip v^ith 
its Bponsofini* apncy (nbuul 5 yearn or more), asevidenced ' 
by spiicififi obligatiuns assumed |)y it and the apncy: (6| 
most or all of its fficilitih are i)Wned|r are funded for in Ihe 
contriujt with the Federal Govrfmniht; and (7| it has an . 
avnnige annual biidpt (opRrating and cHpilal equipmenll 
ofal least $500,000. 

(vl Hind! (iiid hml i*nvern(!ien(f^ iire Stale and local 
l^nvernmenl apncies, iixiduding State and local univerbilies 
mi colliii^HSi aHricultund experinuml stations, medical 
^ichook and 'affiliated hospitals^ Federal R&D fundfi 
(ibli^ijtiKl tiirectly to Huch Stiite and local educalional 
inslitiilinns iire induded under the univer^itieB and colleges 
perfarmini! sector in ihlH siirvfiy. Research and development 
aniler the Stale nnd lot;a|cfil^j?ory are either pfirfurnied by the 
Stale uf local apncies themselves nrjiraii^ orciintr^ledby 
Hiich ajiencieH far .jiiirfnrniani;!! by other or^anijiiitinnB. 
Riii^iirdliiM iif ihjp^iltiiiiate perfhrmer. Federal RW funds 
diriictd;^ li! Btate und local goverhnienis are reported under 
Ihe Hyite ynd local Movurnnient sednr imd no othnr. 

i (yi| Fufm^n perfnrnHjrs are nnnfined In foreign citizens, 
organizatinnii, or Hnyernm.ents, as well as interriiitinnal or^ 

^iinizationii, iiui;h as NATO, UNESCft, WHO. ^rforming 
work abroad finaniied by the Federal Government. 
Hxckided are payiiiHnts tn l^S. apncit^H, urpniznijonB> Or 
Citizens; pfirfiirming ruseHrch and developmeni abroad for 
Ihi! Federal Giivernment (the survey objectives do not 
include information on "oftBhorfi" paymenU). Also 
excluded are payments tn fureip Bcientisis perfurniingin 

■thellnitedSliileH, 

|?| FIELDS OF HCIKNCF 

i'tii' [itdd>; of Kctence in ihiH nurv^'V are divided inlii eight 
broad fiid(lc;ili'i!!irii!H,in()Hl of ihrm conNifitinRofanumbnrflf^ 
(lejaded fiehiN. Thii bniiii! fiiddn are life fiuimcefi, psychiiliigy, 
phy^iii-d mmim environiniintHl ^icii'aiiCh, niiilhenialics and 
coinpiiler Bcience^. en^iiHitirin^i, fiocial HcienncH. imd other 
Hciiiniai^i no! iilHHvheie clniisified, Thi: hillowing lifiiiiifj 
preHentH the fields ^!mipi!d under eiit:!i of ihe hrond fields, ; 
tiij^elbiH^ wiih illiiMrHtivr disciplines, 
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a. lih ichncei consist of tb blolopiil, dlnld mtol 
oihflr medinal m^r\m, m\ \\k scienciiH no! pbwhfire clHHsi- 

i 

Life iciincei includi the following discipliries: AnHluniy; 
animpl sciences; bacteflolugy; hinchemistry; biupogfaphy; 
biological nceanography; biijphysics; dfjnli.slry; ^'Cnl(i|y; 
efflbfyoloiy: entomolngy; ijvaluliii^ary binlngy; genetiCBi 
immunolpgy; intHrnal medlcinR; jtrDbifilogy; naurnluiiy; 
nutrition and metabnlism; apthalmplogy; parflSiinlnHy; 
paihology; phaf macology; pharmacy; physical anlhrupolngy; 
physicai medicine and rehabilitalinni physiology; plant 
aciencei; 'podiatry; priventive m^m^ arid public health; 
psychiatry, radiobigloiy: fadinloiy; surpry; ^ystematics; 
veterinary madiciny^ 

Research in sotne of Am diiciplines niBy be clBSB^das bio 
logical clinical medicaUf other medicaUepending upon the 
nature of tha particular projent, , 



Biological sciences ara those which. mT\ frnm t he cli nical 
medical and utber niedical sciences pflefined below, M 
with the ongini developnient. structuh. function, and iniir^ 
acliDnsof livini Ihinp. 

Clinicpl mdic'dl ^icioiicf/s m concerned with the study of 
the pathogenesis, diagntJHis. or thnrupy of a partiruliir diseaefi 
pr^abnormal condition in living hunian 5uhim:l5 undw cnn^ 
-tIGile 



Other mU Kimm are cuncernd wilh ^ludb ( 
imm, effects. prRVHnlion, or control nf abnormalcOnditionH 
in man or in his finvironment n§ they relate to health, except 
for thg clinical a^pectH as defimid above. 



h-. Psychology deals with btihavnir, nifrntiil proc^i^jseH, anfl 
individual and group chtiracteristics and abilitifiH. Phychnl- 
Ogy is dividud into thn?t; cate^nrifiB: biulngical aspticts, miA 
aspgctn, and psyi:hnln^icHl mmm not tjlsf'whjirR classifH'ti. 
)\n of thii disciplinHH uiidtir M;h of iks^^ tiplds nrn: 



ExperimKnlal psynholn^y: anunal lifhiiviiir; i:|imniil pin- 
rhnlngy; comparalive p^ycholupy: Hhnlnyy: 

Socinl (iS|nii;tH; 

Social psyi:hylii<jy; rilucationJil. [jfii'siinnd viiciilinnid psv^ 
nhnlugy nnd fi^Htint^: induHtriai and f!ni{iiif'tiin(j pH^iiholu^v; 
df'Villopnient and pmnnalily. 



the fiidd^ of a^lrnnnniy, tihemistry, physicii, and phyBica! 
scioncrsnot i;l5!!whrr(^ ry^innflJx^iTiiplt^iinfthfuiisriplint's 
ytidef tjachof jhe^eflHldsiire ^ 



AH[f!/fi()f[!v: 



i 



L physical iciencei an! cnnciirnsid the Ufulentiindin!; 
of the maiiirial mmm and h phenomena, Thf:y mmrm 



yhoratory afiiniphyiio; optiiial afitninnmy; radio 
iistmnomyiJhiJoruiiCHi astrnphyHicji; X-ray. Gamma=Fay, 
nfuilrinii aHtronnmy, 

Inorganic; nrgany=rnutal|ic; prgnnic; physical 

Acoustics; atomif; tindmnlecijlar; condensed mattnr; elmn= 
tarv particles^ nuclear structure; uptica; pliisma, 

PlivsiCiil ficiences, m)C' 

Ll.EnvlfonmentilsciencBijtarrRstrialandextraterr^ 
are (foncernid wilh the ^rcs^ norihinlogical properties of the 
areas of the solar syslgm which directly or indirectly affect 
marij survival and vvelfafe; they comprise the fields of 
atmo^pheriG sciences, §eological sciences, OGeatlography, and 
environmental mmn not elsewhere classified. Obligaticns 
(or oceanQ^raphy are confino^ostudies supportingphy§icHl 
ocnanoijraphV' SlutJifiB pertiinmg tojife in the ^ea, arolher 
hndiesaif WvJtf^'r, am rfjporieLf a^ Biipport binlngy. Support nf 
ship opyiHffions i^, where appropriate, proratd kl^mn 
physicnl and biolouical oceanngraphy, Esainpta nf the^ 
ilisdpiineB under each of the^^ fields follnw, 

Atnin^pliiffic $mm: 

Ae'rnnomv; Siolar; wtiather mndification; extraiiirr^striHl 
atinospheres: ninteiirologv. 

(ainlniiirnl ^icinnciiv ■' 

Hn^int!i!rinii giiophy^icfi; general t^HoloHV; H^'ode^v anil 
tiravity; ^enniapf'tism; hydroloi^y; intirganfc ^codienii^try; 
ij^otupic '^iiochnmiHlry; OF^anH; ynnchnmislry; lahnrainry 
^eophysic^: pakMijiiaj^nfitisni; palroptnln^y; physical 
^etifiraphy liiid i:artni|raphy; Hei^niolopy; soil gciHniais, 

Cheoiical nccaiio^rapliy: ^eologiii^d ofaMnugraphy; phy^icdl 
j!!;iMni}'ira[)liv; niarine (liMipHv^ics: , 

H: MathomaticB and rumputiir Bdendes enipltsy^ 
iTaHnnin*^ with the aid id fivnihol^ and ari'ConiJ^rned with ihn 
diiviilNrjiufiiit of [mithiKk ol Dpcriitioii C!npliiyin[^ sui^'"' 

■ N'ii rht^wbTt- !:!,lliSifi!'(L lm:hid!:5 nilllliili'syiplin.iry prtiirc!'! '.Miliin ih[^/^t)<i5i 
lii'iii .inij 'iin^iMii!i[:i|jliti.irv [imjiihls fnr which .! siip-ir.aii fli'iil hd?! tifit'n 



Bymbol?, and in the case of conipbter Hcigmm with the 
application of such methoda to HutnmHtRd infnrmation 
syslemB. Examples nf diiciplines under theHe fields are 

M(llhniiio{i(:s:^ , - . 

Algebfii; attolytiis; applifid mathetnatics: fnundalinn§ and 
iogic; pometry; nyniHrital anidysib; staiiHtics; topology. 

[imputer 5CK'na'^: 

Prniraniniing languages; computer and information iiciencea 
[general); de8i§n* dmdopment, and apphcation of cornputer 
capabilities to data Btorfy^e and nianipylation; informatian 
scienpes and syitenii: syilemg analysis. 

Mofhoftioiics ond canipiiler scieiices, nee* 

f. Engineirini is concGrned wilh studies direc^d toward 
devaloping engineering principles or toward making specific 
scientific prinGiples usable in engitieRring practice. En§lnper= 
in| is divided into eight fields: geronautical, astronauiicaL 
rheminaL civil, electrical, mechanical, metallurgy and 
materials, and engineering not elsewhere classified. The 
following are examples of disciplines under HHch of these 
fields, 

AoronfUiiicd: 
Ag rod yn amies. 

Astrunfuiticol.' 
Anrospaci!; space teidinolnj^y, 

CliiHiiicfil: • ' ^ 

Piitnd^ium: peiroliium refining; ^ocpf^K, 

(jni: 

Architficiural; hy(l[iiiilic, hyilrnlngic; niarine; Hanilary and 
envirunmentah ^ructund; tranNportiition, 

lillcciricyl; ' , 
(jinimuiiicatiim; elecirfinii; puwer: 

Mf;f:!ifini(;(!!; 

En^^inenrin^ mechanics. 

/ . . " ' 

/ Mcffilliir.yv ond jiKiicrifjj,^: 

(iiiramic; niiniiij^i textile; w(ddmi|. -^j 



timmcfiuimir 



Agricultund: industrial and nuindpeniqt; niich^ar: (icean' 
engineiiring; systems. 
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j^.So£illUnce8i!nM|in'!:{(:!lln Immn (Stiile nr nuilyinH Hfoa] ^hm the work vviis 



^nuips and nl 
iaeniiiifi intluiln 

,^ [nllnwing iini 
nf HociiiUiiii'ni;!!; 



m'tfiini'v; 



Ihe behnvinr of miiil mstiditiiinH and 

individuals Hi'membfirB uf h j^rnup, Tlifisi' i 
- anihropolngy. ticnnnmki pulilicril mmt 

sndiil ncienfies no! elsewher? clfissified, Tl 
, exiimphii^nf ik diiicipliiiMS l!nde^lhr ficIdH 

.=\niiifup{ilngy: , : 

Archadogy; adliind iinil piTHiiiidlilv: ?iuf.i 
ripplitiij^eiriihnjpoloi^y- 

Entniinii'IfiCH iind ocfinomic stjiliHlit;^^; hifJiuiy iii.itnoinii; 
. thnii^hi; inliTndi^onal Hionnniics; inilij^?|rial. idlnir, ami 
iiyrindtiifHl HcnnnmicH; iiiiirniiMinniimii;?*; | nni.rnncnniiniicii; , 
puljlir \mi\m and iiknl pnlicv; ihrorv; tjnnmimic syMcm^ 
iind diivnlupnienl, j t 

V . ' ^ I 

P[j||[ia/i M itMiO': j . , 

%k nr nljiidniii hUkIius; uiinpdrativt^ guvn-nnifml: hi^inry fi! 
pnliiiCfil idi'dH; inli'rn.iliiinal n^lalinns .mti Luv; niilinnal 
pnliticid tiiid Irj^.il mU'Wm [inlitiral rhpfitv; piiblii: 
nimiFyfratiiin. 

Hfii;if)lff.^y; 

i 

piifiitivfi iind hisluric.d: (inmplp jirpni/alinn^;; ruiliuT 
icidl Htnicturr d^mKi^raphy; i^rniip irihinictinns, Hocial 
prnblfimii and snui^l welfare; snciolniiiral thi;nj y, 

flini^insiiNB;' RiHPfinih in mluAilinn; [mui in hisidrv; 
! mjiiioennnuniii: ^f'nf|raphy; mm\c}\ m law. ancmpif; to 
HBHHBs impact on Honielyjif If^flal ^yHlfniiB and praclici^fi, 

^!h= f\kt sciences nnl elsewhere classiiieji indutlB mul- 
' ti^is(|plinary and inbirdiyiplinary prnjtif:!^ thai niinnnf hr 
dassii^iid wilhin tww ul \h ahnvi^ brnad fii^hh i)[ si;H:lif;i': 

^ ■ ^ ' ^ ^ \ , ; 

! [8| GEOCRAI^HIC; DISTRrrRlHliTiON OF m M) 
OBLICATiONS ^ 

ii/ri'ifiiH;'n!;if'Hp*ii(:!pahHlinlhMSiirvr^ 
ijiHli iliiitHm 1)1 !il)li|it!tjnH inr h!Hi'iii|fi an dtiviilijpijiiin! and 
R^D phint. Tht^sf' injiispniidrnlSTOiiinld fnr!)/ piirrnnlnl 
Iniaj Fdi'rid and R^U plan! oblii^afiunH in \Mi Thi' 
r(!spnndfints wfirr thi! Dfiparlmiml^ uf Agi'iuilliire; [aim- 
ini'rp'i Ih'fnisM; fhn Inhfrior: Tfiinjipnrtaiinn; anil Hnallh: 
Um\m and WclfiHT. Ihf Krirri^y Rrficardi and Diivdfip- 
niimt AdinmiHlralinn; lliMKnvirtiniiH'niHiPnitiiiiliitn A^nnny: 
Iht? Niitiorial Amininditis anil Bpiiu' Adininistratinn, and ihs' , 
.%afi(]nal Sdrnrr Ft)iin(la!i()ii. ^ 

b. Dala ffjf H)7fi wi'ri! mm\d in Um^ lif t|u* primapal 



peiinrmHd^by \k pfiiii^t:(mlr;i(;l(!r, pntee, or inlramural 
■■'iir^finiziiiion. f\\m ihif^^furiiiHlinn was nul iivnihibln in 
Mr mmdi \k mpt\i\im\^ v^m a^ked to assign the 
nbliuatiiinH Id (h(* Htalfs niitlyinj^ nriia,'eli;. where \k prime 
Ciinlraclnr, grantfN:. nr Ininimiiral nr^iini^ntiun was loniitod, 

L ObliganimH s^m pportini fur ro5f?[m:h and diiVii^iipiiiMnt • 
an (i rnmlilni'd iiniount. 



lie 



d/ Spinafically (imitltHl frniii ^iirvi'V Wiirn 
obligations to birrign jjerbirniprji ;md iibli^atinnB for Ml) 
plant itsnd MHi^ppDrl of Imm \i^tlumm. 



A.. 



Part II. Scientilic ind Technicailnloffflation 



Sciyiitific and tkpial information consiBtyf knnwlfdp 
nr data roBulting from the cunduGt of reiearch snd devgb 
npffifint or raquired fur organizing, plRiining, or porfnrminH 
mmA and devdopmenb It ennnmpassEB ony informatign 
111 [m\M nr nthtir Gonimiinicabli' birm which presents thi: 
stfiliis. pnif^rui^s, or rcsnlis of resiinrch and ddvdcpninnt in 
any iirea of ^mm and lni;hniilnt|y and which hn?i m'ni 
pnlonlial m in [iirthmn^ thu ndvancfiment of nJiront iind 
fulUFi! mmA mA dnvd(ipment= , ■ 

. HxdiiBinnB: 

a, Training nii^stKinf persnnnd fingapd in hninntifip and 
tn(:hnir:a| infornuitinn aclivitips; 

h. Raw iiciiintifif: and tt!i:hnif;al data th^it havi] not yet hm 
pmmml [nr m by prD[e5?iinna! persnnnel unppd In 
re^narch and diivelupmcnl (thoSR (m\b are intduded in part I 
[}f thi^ survey]; 

ii, HtatiBtical and j^nnE'ral-purpojin dain that are cullrded 
and nr^^ani/edlur athiir than spfidfic u^h in rr|(:ar(:h and 
dfivdnpnu!nt; ^ • . 

d, Infurn^atinn thai ha^ hm prepard pfimfirily tn inform 
or m^tryci general pubHt;. 

Scienlifii afid tiirhnieid information adl^vities include all 
efforts diredHd to Ihe planning, ^upi^t, control per= 
forrnHntif!. and imprnvern^^l E)f Ihf? fyntjtiuns that |>ver the 
aci|uisitinn, prnressinp, handling, an^ CQmrnunlcatinn of 
jiciMntitic and technical information/These may include the 
•aqiiiBitinn. maintennnnf^ nr cental of speoial Rquipment 
primiiriiy for mcunnedion with sGientificand technidil 
information activities, l\\m also innlud^jriiiHtinp and sym^ 



Catigoriei o! Sdentific id Tecbflical InfoFRi&liDO AglivitSf 

|1) PUBLICATION AND DISTRIBUTION 

a. Pflmiry puhlicition is defined as all dQCumenl protfut;' 
liun \Mk% performed after the nuthor's manusnripi or similar 
initial retinrdinp of ihii intnrmalion has been finished and 
Itjading to hyt nol including initial issuance or disiribiltioji nf 
finished docymeni. Exampb of publicalion aativilies; 
Evaliialion nf a niHnuBiiript; prilfeBBional writing uther than 
by a §cientifi[: in viistiptor or enpeor finga^ed in RSD activl- 
tiee; technical nr copy editing and revision not perfarmd by 
thi! Huthnr; technical drawings artwork; phningraphin| 
for urn in publiebeil nuiterinlprepafation of final cdpy for 
irrinting.niicrnfilin (including cumpiitrrnu 
machini! roadabk or other reprodunlion! and^numposinir 
typf^Hfittmg, proofrnadinfl. liiyuut, makeup, printing, mimeo- 
f-iraphmg, and phota duplication, ^ 



Thusn publicnlion activities may be concerned wii 
the fnllowing; journale, tBchniial reports. pateniSi disserta- 
tions, data cumpilationi, pfuceedinp of eonf™cee and 
symposia, epecifiGations and manualB mi in the R&D pro= 
cess, inonn^raphs, MrialB= 

i 

Dijiiribunon includes fiinciinnji relHtd In the initial trans- 
niiHHion or dissE^minatinn nf newly documBnled scientific and 
technical infurmation from HogriKlo user, for example, rryii!^ 
m% shipping, and maintenance of cnntrols. 

h. Palenl exafflinatidn iii(;lude$ all activitiei invQlved in 
]ud|^in^ the allowability of patent claims. Unce a claim-dB 
grnnted, further work on a patent enterfi the primar^^ publica= 
linn process under Code 11 above. 

L Secondif y and ler liiry publication is driined as all func- 
tinns rnlaled to the pr8pafatiDn> processing, and putting into 
final km of such pyhlicatinn as: abstfacts. indexes, diction* 
afies, iRxtboukH, hnndbnokH, biblio|raphiR§, reviews, en- 
cyclnpediiis, difcctofieb, 

nifiiriiiNtion includes functioiis related to the initial trans= 
miB^ion nr disien^ilion of newly dnciimented Bninntific and 
techmcai informatinn [rum SDiirce to mt^ (or examplH. mail= 
inp, shipping, and maintenance of controls. 

Excluded frnm pfimary. j^cnndary. and tertiary publica^ 
linn HPe costs of p^iparjng audioviijual aidB, such m taped 
falkfi, Hlidesi iind rfiotion pidure filniH. These arn indudod 
under audiovisuijl miidia and other forms of nnnprinlcd Ciim= 
munirntion, 

, d= Support of publiCitioni Indudes all page charpB paid 
out of Federal funds to primary )nurn;dB, imperial subscription 
arrnn^cmnnts to maintain primary jonrnalH, and any othef ' 
special support mechanisnis; Id asj^ure the viahdity of rertain 
publicotions. 
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|2| DOCliMftNTATlON. RHFKRKNCK AND INFORMA^ 

tionskrVIcks ■ 

a, Libfiry ttlmm and Fihrril iirvicts imMu ik 

licqulsilinn, cnlklinn. tischnnp, loan, iind iif Hnen^ 
iifi? and lechniciil dmnimfintary tiiiittTiiils. ThH^^t' miiv k 
bnob. pariniliciik mmmk. rHpifrts, mirrfifilmH, ilrawin^H, 
pbnilOMfiiph records, niovir films, /iml such nfii'n!iii;i' Hniircps 
i!S ibslriicl jnurnals. inkm, ml Hiih|[i!;i lu'iitiin^ anil (hIh 
; list! 

Thi??'ratf'ifi)ry iiiiauili's rpiiliil !ir iiujiiisili!)!! ami niiimlc- 
niificf' (if [;umpij[prs iiful otbnM-CjiiipnmnE, iiiul mh i)\ ih(!;r 
operahnns. It indudHa ^wqaI nitrit'Viil m\\\M \m\\\k\\ in 
fPHponHt* fi) uM'f ni'i'ils (n'juiii^iAptiv, HDI, (It'iiiiHn! hiiiliniirih 
phi;!S,(/ti::|.f,cil!:.imlli)iiiiui'd!)i.m^^ 
ndtion n[ doriinitJiits via niiiil imd.pi'rHnn.d v!m:h. nm Mm 
' ^idivilies wifh iiHtifh and iftluir inlnrniii^on mum. 

l)iH;iim!nit;jt!!)[i tK(i!!!n,-d|'pi)fiili!nt^s, i.liiarinyhnuM'fi: anil 
libnines shauld h^: ri'plrrMf iindHr thij; jiubcad'i^firv 

\\, Networking for libfaries and docunieiitatinn cenlefs 

m idl cuslfi ini:urn:d whfii twu or umi' ynii^rHpIiH.allv Ht^fiar- 
fiti' nrj^Hni^sifiyn^i hhiirf fhi^ir surntdjf; ii[ bM.liMiCiil iiihriiia' 
linn ur d/flfi rcsfiiin i;s ihr'iMijh i.niiifiiiiiT 
td(-[;Oinmuni(;i!tifins hnkayt!. 

SpeGializid informallon center mmm lincliitlmt^ kiM- 
niull infnrmaliftn anfilvM^^ O'liW^ -mmI lUUi b^ink M'[ v:t;rH| 
(Kivfir thjM:i]|ih:liiin, ■inaly'iis.HfidtivalijfilioiUjl si,it'n|ilii:!tiid 
tfrhnitHj infiirmaiitin and diilri in wtiil-didinf-d. spahdizri! 
MiW, prfiiltids nitiy k hijmmarifs, n'vaiw^, m lilhi'ri.innjH- 
iillHins. AilviSfrV Lfilil itiluT nsfr mi vii:rs rir*^ jii' luihl, 

Hpn;Li|i/f'fj inlnrrriadrjn ivnlvi'^ ma\ k v\\k[ HiM,i[iii[;F or 
miHHiiin'firii'nNHl. Tk Si-rviij-s nl iksv. imlm aip 
{m^iiishiid Irui:! llmSf iil t|ii;riii]ii:nlriliMn i.iTih'is, 
i:lf:firi[]Hh!iiiH*'fi. and Idir.irips, wk'^v liiiiriiDih injin.irilv 
(;nnf;t'rnf!d mth [hi* haijiibni: id diii liiiuiiK rtiihcr Inan uiih 
thf! If!f:hnif;a; inlnrituitihii fnn;ajn.M| m llu' (hciiiiirn's 

d. Neiwofking for speciflli2ed mformalinn centiirH :;(iv( rs 
all oiMs incnrn'd wllfii tivd nr ninrr^!ii|iii|diji',illv sf'p.iiMtr 
liriiani/iitifinh liliarf; their Hfacntd'ic iir fi'chfdi.-d iidurnhitiDn , 

ilala rf's(f!irt.i:s iMmiuji nnrnjinlfriinrl [*'|t'iyjn!!!rin!;:iiiiiin^ ' 
linkai^r. 

f' Trandatiuns inidiiilf <dl invnlv*Ml ,11 ItiMriin^.ij'uin 
(d dncurmints and iitht'r matisiiaK 'rtun niiF' Linnd^juM |,, 
rinfilhiir m ^iiippnr! fif KM) aiilitiiji'S, ,dMi thf piiidiasf^ of |iir= 
Hip jniirnrtlH ami litlifr iiiattiiid^ U\ k ifanhlatcd. 

\ 
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i;ilHYMfH)S|AANi)A[![)|[)VIHl?ALMKl)lA 

a,'Symposii and iechnical mietingi indiidii idl dkn^ 
diiTcli'd li) 'pianninH, Hnhnlidin^, announcini:, Mippnrtinjj, 
spiiiiHfiriii^. Cfiiidiidinj^, and ailcndin^ fivmpusiii, ninft^nin- 
ml nifTtniKs pnniarily Cfiiifairnril with i!\!:h!in^iny and 
di^HRninatinq Hiat'iililH; anil tiM:hnii;ril inffiritiiiiioiL Thr 
Iravrl aiiiUuhsistencp id partiupiint^i in m\\ nmpusui i;nn- 



L). Audiovisual media and other formi of nonprinted cgm= 
municatign rnlpr U^lk mh of produrin^tiinhnirdl iind dnui- 
nis'iilary iiiolion pidiirfi films, dides, and special phf}!(!= 
uraphs lor R^D iafimnuniiiatiun^ purpiii^!!!^, as m\\ m oudio 
and Visual M% rn'M m tiiped lalkh, IdiiviHidn film, nr visual 
numk lapiv This mli^my mduks exhibitn bill 
i^xiibidps innlia priniMrily iriti'ndi-d fiir tralnini^ or pnhlif; 
infnrrnaiifin pilrpfisf^s■. 

s 

\ 

|4| RESKARCH AND UEVELOPMHNT IN INFORMATION 
HCIKNCHS. DOCCMKNTATION AND INFORMATION 
SYHTfmrHOHNiqiiEHANDDRVICES 

"I his (Mfji^aryincliiilB the faiiuluLt iiiiilsnppnrltdn^jijiarch 
an[i (ifjvidiipiniint td iii'w and ndnconvpntHinid !!i!!thi)(k. ti!!ih= 
nifpniH, ^\hUm, mil marhmi'i^ for imprnvinsj sdlMitifi!; ml 
ii'fdiiiicai iniiHaiialjttii iiincj^iiiiis wmk vnm wUk nliiMr tlirtii^ 
; aiiiuJiirifis, and alsfi infJudaii ri'Sfiardi and diniilNpnitin' dI a 
liindaiiii'nidl liatiirfi in [h(* md id scicnlifii; iiifNi^nialiiiii, l! 
' :dH!ii;fiVHrH!hf'^[]n(llii;t ancl 5iip[)i)rt (tffiUidifisandHiirvi'Vs In 
lihnitily hrna!! arid spfcilic aKpiMjsof j^iacntilic ndorniaiioij 
pri):)lr^is,,Exainph'H iirdtaivilics infJmhHl under this r;itp= 
linrv ari- ii^ lolinivs; 

I)!;\^i^!(;ptiii;ili aiili IvHlmii ol iiiiadiUH^'i. di'vif.rSi ,inii l['i;h= 
niij:if's for ht(jrai^i; and riariMV.il of infornialifiii andiLita, 
lifiyinsiiNs ri'scandi locni^iid tin inffirniriiLfin prfHa^fiHini^, 
hai^ijiiiii' anil niiif,hini= Iraiihlatinn, 
inln[;ri;[tiiKi tlifnirv; 
arii'iiaal inti'lliiitaita'; 
iii^li' and ^wifchin^ ibnorv; 

n[!HrationB fir mUm ri'sParch mi iiiafntifir and tnrhniMal 

!idi;rinatinn m\m}\ and [iriiCf'sji^'s; 
l:^iuli^l('n[^l^^i^ or diiiaiinHii ^U)[.i\\r and nlriiHid; 
I li'iiirv Himm 
I ^ UA'mA (bii^n; 
■ ■' fitiiilii'H !)I.Hii|]iPi:| clashijlicijiii!!] and indRxiii^ 'ifjHiiH'hiand 
htiuyH !il Hf^iiiijiifii; iyid tHihnH.id inffirniaijiin i.ntnnUiiiUHi- 
■ tion f^vfitfailH ^ 



Note: Mmvii m\ drvtdnpiniint iaindudiKhil diii;u!tienli!= 
tinn Mm, lihrariph. and HpccializBd infnrniatiiin oenters 
^hfiiihl hi' i[u;lud(!il but ml thi! mis aBsndaliid with iistab^ 
lishini? iicw q^nlnrK or sysIiMDs imiii! paHl thii dtHTlopmfmj 
Htai^i', A5 ^01)!] a^ any niiw mlm ninviiH OLit nf the npm- 
iiii'ntal phaHii iind into lh(; (ipiii^ntinnid phiiHii, ilB iiosis fihnuld 
k n^puriiiil limltir thi! appmprialp liHli'^iiry and HulHititiipnry 
abi)V(!andn(!lun|*iiiniiide[lhiH!:ati^ 



CHANGES IN REPORTING 

Ri'^iponsi;^ Iriini tlip aj^UiKai:^ in thi^i surv^^y. a^ in thi- pre^ 
vi(Hi^ iinifs, riijltict updiiling nf i^HtimatB lor \k. two 
yi^ar^ id fhp prfvifii^i rppiirt. Such updiitini^ h nnrmal in thu 
l)ii!tedary cyde. In aiidition, irom limp to tim(? respnnsiis 
hiive i idlcdnl ii-appiaiHab and rRvisiEifif? in iJassifiralitm nf 
variiiib pha^tis of apndi'S Rkd propriinig, Whon thi^ has 
!ifa;ijrn;d, ihti Natiunal ^vkuiM Fniind^ion has mm^ prinr^ 
yf^ar ilata iiimaintiiincani^i^lnnny andoiinipdnibility withthii 
niiid riMii'nt ia'porting^ HmcH nu sladHtical inquiry in \m of 
prnbhns nl' qinEaiplH and dofinitinns for fhii FespiJndeniB, 
icviHinnH In inipravii Ihc inpurlingan' nnaHirapdliy NSF, 



LIMlTATlONBOFTHpDATA 

Funds bir iT^'ardi. il!:udiipnii;nl, and fiduu' Hiaiinldif: 
afliv iiu'H' ari' rcpiirtial (m ii !j-vi'ar hwm (aiiuparabld with \k 
!U7H h!if|g(;i. upim which thi' daia basmi: Thi' ri^spiindiiniH 
havr r('i(ini:il!'d the [lata ritiiortiid k[v with anKUintji loi^ 
HfafinlilicafJivitii's hhdWf! in Tlic findiii'l of ih'd'niti'dSlfiU!?^ 
(^ovfrnniiaif. Fisral ))!fir I9??f/rh(^ ainnimtj^ ri^pnrtcd fnrHach 
ym indicatf' the oblif^atinns iir ifutlay^i in(airii'd in (hat yf;ar. 
rsii^ardiiiHH isf uhiin thi: funds wfirci anfhiirizfd nrrccdvfid by 
ail a|^{fni;y and niyardliiss nf ivhdhnr ur nni thi! fuiiils were 
idfiitiliid in ik \\\im.rn Imd^vl spt'cificidly fnr mmii\, 
dnvi'liipuit'nt: Ml) plan!, m Hcumlilif^ and liiiihnifiid jnfnrma- 
tifin a!,t|vilif'H. ' 

Data Mii]ii]illP{l liv tlii; I'Tihual a^cudr^ fin' IflZfi m 
(aiiihiihiriid tf! bi! aiaiial Hincf' thfy ri'prcsi'nt nfisf'ntiallv 
ijiniph'lHd Iriinsiidif'iiH, AmniintH rpparti'd fnr 1^7/ and H)7H 
aiTf'Hliniat(^Hinl|ia[ \k:\ areiiiihicci tofiirthi;ra[;prnprint!(]!i. 
iiiiportionmi'ni, or iilliiiiatinn dciasinnji. Thr adnal db'nis nf 
thiiM' iiiiil (dhf'r lalcr .irtiiuis (in lit"/ and l!t7H (!Ulbiys anff 
nhliiiiilHins will hi' ridhrthl in tlit' nt'd r*'piai. 

It \H ijii()t)rtant In la^i in mind dla! jiidiJiniint is ojli'n 
n?;!a;sf^arv in nlasHdyins^lhfMlaladif'f ausiMdthf'scfip 
jiriii^raiiis and ihiiir [iuihidiHiaplinary n.tturf, it in diflindt to 

i- ■ 

i. 



I 



fisUblish nnnsiiilpnl m\mA fnrnllncHfinji rffortn nnum^ Ihfi 
(:haracler'Of=wiirk iiHlnf^driifH m\ thti Viirinii^ fields nf 
mmx. Often funds for K&D activiliiin mfiy not be spHcifical- 
ly identified in an apncy's hu^ml Nonelhdlfiss, lu 
survey requirements, \k partidjinling (iHi*n[;ie5 havi* 
develyped oviir Ihe yRars incriiasinHly cnnsisttrnt HyatfmiN for 
.claBsifyinii R^D ddln. K^wmm rpsuliiiitj frniii rliani^cs in iin 
agency's rtmlm pmcticHs havt' hm incnriinraietrinlD llie 
hislorical dip In impniVt: \k linmpahibiliiy and cnnsiHtNicy 
nf (he fitiitisiicnl 

In some cases hmviivtif, iipncifii hiivK nnl founrl il pusNiblfi 
in report (he full \m\ of rBenrch and develnpmeni, Far 
(^PxamplfL Ihe hefjdquHrters costs (ff planning find, dd' 
"Ininisterin^ R^D prograni?; nf DOD HRDA ,111: m\ 
induded in ih^iHc^ reports \w.u\\m iluisf a^^'iicii'?; hiivc 
ifidiudtedlhii! if in adminislralivi'lv i[ii;*i^(.;tiE:.ildi' tuidi'niily 
lb amnuntli. 

Ri^D plan! data rtpWh'd \\m iiri' tii wm exh'nl iiii^ 
dpfHtiitfid liHCHllHi' nf tht! diffiiudty imrountPrKl by HniiiP 
fi^encif'S, pfifliridafly DOD and NASA, m idf-niifyinj^ and 
reporlini? thi^i inforniHlKin Whdf DOD n'ports ohlij-jHf ions idr 
Rl^D plant [undrd by its cfinHtriictiDn fipprnpriat^, Dfjl] is 
abb) tn idf^nlifv only a small portinii iif tht^ am()iint,!if RM) 
plan! ^iuppnrt indiidt'd in ^mlmh thai \\m funded 
from its RDBK apprnpriiitifin. NASA dncs niif sppfinHdy 
identify tho-sr portiunN (d iridustri.il R^^j) cunirarlfi iisi'ii fur 
IWi pbint but indudi's M) plant iiiijtiunis ifHtliir \\\v M) 
lEJtal for piiffornilnf.i' by industrid !iriii5. 

In thf? areii of sdf^nttfic iind lechnical inlnrrriHlion, exlranui- 
r^ij^ibliptions hniitnd to fiitid^ allocfit^id fur griinis iintl 
ninfracts that m pnmardv for fhc snppnrt of sni-ntifH; and 
tijchnicid informalion ridiviii^ih. A^ in prifir voluimiH \\\ ilii?^ 
m\H, ntramnral fiind^ fnnnfnrmatinn acllvilif h iininrinpd 



ail sunui(:m!-ntal,^uiipnfijni^ firMAafiii^ iindrr R^D ^^ranlH or 



cnntnida havi* htm cxclndt-d. 



RELATION TO OTHER REPORTS ■ 

^(1) FEDERAL SUPPORT TO UNlVKKSltlf-H AND COL- 
^IjERES 

th(! Natiiiiial Mm^^ Ffiundahon prnpiirHsttiporis t[\m- 
inH(Fi!{b!ral support (if individual tailliijifis and imiviirHiiif^H, 
l^w repnrts are based m flat a prijvidiid by thi? FtdHrHl w^x^ . 
(M in riijiponsf tn thn rRpiirtinn HyHimn if^tablinhed by llii! 
Ci^^ttot' fin Acadi'mu; Hfaiin!:!! and RnptierinH'ICASEl fjl_, 
ll^' huliTHl iiniindl for ^imx. and TcdinolnHy, Thf!^. 
fepiirlf; m ndfirriid In \]^ \\m pidiiiuitvin an ihf! (iAHK| 
ntporti \ f 



Bnlh thii CAHE and \mh ri'purU piHA idt^ dala mi 
Fmlf'ral nblinatifins fur niNhirdi iind dRdnpiiifn! and KM) 



EKLC 



phinlMij univprsiitipH and rnllti^ps and to univerHity- 
adniinislTOl federrilly [undd ni^earch and devdnpment 
mm (FFRDC's], Thti CASE rf^pori, however, is hmi m 
nhligaiionji nf Fderal apndPH in sach individuHl anadnmii: 
inBliliHinn. wbde ttii! Fdertd Fiinff^ riiport^B concernnd with 
oblifiHtinnj^ to univprsilini? and cdlnps m perfornier poup, 
Tht! CASH rpporl al^n indudnji funds for nnn^RM aciivdies, 
.-Hiidi as ^idfincf! fdunHlinn and iinnsriHnce suppurt, Furthnr, 
the CAHE dudy iii bast'd on rtprts nf only 14 apncien llhii 
prparimi'nl^ of A^riculturHi Cnrnmercii; Otifense; Health, 

' • Kdiicalinn, and Wdfari!; Hniiiinp and Urban Developme^; 
thp Intiirior; Lnlior; and TranBporlifllnn; fhn Energy Ream'h 
iinilDiividupnuint Admini§trBiion;ihHEnvi 
tion Apency; ihe Naiinnal Aernnautics and Spacn Ad= 
iiiinislratinn: \h. Natinnal %mm Fnundalinn; thii Apncy 
for Inlprnatinnal Dtivelnpment; and ih^ Nuclear Re^ulHtory 

/Cnnimi'i^iiin) while Fmkfil Fundii ifi iifimpi^d of nblipiinnB 

iJ^.nfail/iyi'ni:ii^s/rlif^l4rfiSpondt;ntsfnrC 

than % pNn.f^ni of ihi! Fediiral R^D total tn univfiriBtit^d^'^ 
cfjlle^e^ and idl nblipnlionB to iiniverdty-adfiiinistfiriHi ' 
FFRDC'h. 



Tta' iliffmmi rrpnrtmi^ prof;edur(^s have bid In difff^rnnt 
aifinnnfs bnint^ rnpoftid by CAS^ and F{'d(?r(il FnndH as 



Inlld 



il. Tht' n|?|ipati(jnH for rHSuarnh and dtivelopment lo 
univi'rdtie?^ ./nil colleges rf'porind for Ffuiornl Funds in 1^70 
amoiinlnd In S2,52fi million, or S107 million more than thi! 
.imiHinl reporiid for (iASE. Part of difffirHn!:i! can bit 
iittribnfed^ to'Varialinnii in \h. aniountii reported by Ihe 
Njiljonal/n^tituttia of Health iHEWj/rhii FedsirnlFinKyM 
'otal for ihe National Instiliilus (il Heallh iniduded funds for 
[.ieneral Researfh Siippfirt firanis, #erea5 in CASE these 
were placid und^ thii rate^ory nfRHnerd HUppor! for 
siaimiie," which in a nfin^Rl^iDiirea iindf iheCASEilefinition, 



h. The R^D nhli^atinn total lo iii|iv{]rdty=administerd 
FFRDC'fi riiimrled fonFi^flurnl fffud^was STOOI million in 
l[i7fL or 82^2 million If^!^ than repSrlel fnrCAM. For FederuL 
Fimdh SI ft niilliyn snhcnntractil by pSA^ |iit Prnpidsifin 
l.riboratoryjwas indiiilrd in ul|niali^pf^rfurniHr DHt^i^nrieB 
imfiinlv infLtryj while fnf CAS^thefiiihf:untrayted amount 
w.is mdiided in the Ml) oblij^altonB hi FFRDCj iii!- 
niiniMeiTil \\\ \m\\\'\^m. 

f; The Inld RMl pbin! obliiialiDns lo iiniversilies and 
i;olb:*^es repurl^d for Ffffcrfi! Fnnds U'a^; $35 millinn in Ifi/O, 
or Si I iiiilliiHi ninre [ban Ih!' iiiiiiain! reptiiled for (iASF 



' (l*%folalRMl plant ohll^iiitjiin^iijiFFHlXr^Hil^ \ 
bv iiniverHities imd [ifdhiyefi reporled for FiKkiil Wis was 
SlijO indlinn tn Wk or S27 millidn more thdn rj^ried for 
CASK. 



Th? fnllQwing faclofi Bhould also be cnnsidered in 
comparing the dalH appearing in the two reports: 

For Federol Funda each apncy includBB in ill own obli|a-/ ^ 
tlons the amounts transfifrid to apnciiB for further- 
ance of Kb work, and Ihe renei^ig aienciei do not report 
funds transferred to them. On the other hand, in the CASE 
survey, the data are reported by the apncy that made the 
final diBtribution of the funds to a livin institution, Thus, for 
the CASE survey, agencies induded fundi reciived from j 
other apncieSi and excluded fundalFaniferred to other asen= 
cies! the reverse of the FedBral Fynds' proceii, While such 
licpifers should balance each other out with no risulting 
panges in total RW obliiatinnSidhese varying riporting 
pradtines do add tn the possibility of diffBrincgi betwign the 
two reports, 

The CASE reports, in most instancfs, ke prepared by dif- 
ferent Qperational units within each agency than those that 
prepare the Federal Fynds rppgrisBe:. Furtherm.ore, the CASE 
data are nollected aeveral months earlier than rhe J%Am\ 
Funds Blatistics, Although j^dheory, these cond^ons in 
themselveB shnuld not lead to rRpnrting differenceSi'in prac- 
tiCRdifferenCHBdnarlsg, * 



(2) SPECIAL ANALYSES, BUDGET OF TfiE UNITED 
STATES 



In a Beniion of Specitjl kvdym, Budget of (lie United 
StGtes Gov'nrnmenl, the iJtfice nf Management and Budpt 
lOMB] publishe,^ eBtimate^ of obligations and outlays far ^ 
research, devdnpment, and RlD plant. Hn^everi the data in 
"Special Analyfds P: Federal Reaearchand Devdopment Prn- 
pramn" in the 107B budget do not pfovide as murh detail an 
character of work nr performers as Federnl Fundj^ and no 
Informatinn on fidds of science or peographic distribution, 

'SpeciHl Analyd^ and frdernl Funds ufil!zedfii»'^me 
dnfinilinnji for research anddevelopmeni and for R^D planl, 
The eHtimates fnr research and developmnnt published m (he 
(wu reporis are cnmparable, even Ihouf^h minor differenceH 
exlBt. The diffprenref; Between Ihe two reports are lifi fnllawB: 



[H ill ion.^ of dnllnrH] 



Felleral Funds 
nalydsP 



FVl'iFfi FVlfi77 fVi!)7?i 
Vim S24,5 $2!ijl 
20,7 24.5 m 
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FUNCTION. FY um^TH 



(3) AN ANALYSIS OF FKD^AL R&D FtJNDiNC 



G b/ 



NSF publishes a report under the above tithf, providing an 
analysis of Federal R^O obligations by fundinnal fiutesorius. 
The annual Federqi F^ds series, by cnntraHt, reports on 
Federal R^D ubli^ations by asennies but nut by functinniil 
nategories. The KBlD obligation tfjfa fn^OBy^TB in tho 
function report were baSiKl on inforrnktWn Bubmitled by ihv. 
agencies for the/edergi FundH series, Thus, the overall R^D 
obligations are the same in both repcrrts ftjr the samu years 
covered. 

(4) OTHER REPORTS 

a. Individual agennies may classify their R^D programs fur 
3eB other than those for which the Fedf^rnl Funds survey 
ducted. DefiititiDns and guidelines that are suitable to 
those other purposes may result in information thni is not 
comparable with the data transmitted to the Foundationlnr 
Fvderoi Funds. 

?^ 

\i^/?fi Hudgef ofjhif Ututvd HtaivH aovinnrxiimLFiHUil Yimr 
iUT^ik the source'of data on outlays, but the NSFTlefiniiion of 
relatively uncontrollable outlays ^liffers from tiiat of'.OMB in 
fhaj OMB designates outlays froni prior=year;nqnt/acts and 
obligatiuns as relatively unoontrullahie, Avhfirefis NSF 
nonsidera this category of outlays to be initiiflly controllaLh^ 
and therefore ^different in conoept from fijeed-rost and Ejpnn- 
ended programs like social security. ve^<rans compensation 
and pensions, and interest on the nationJt^debt. ^ 

The iatter class of outlays are uncontrollable in that a 
change in their disbursement requires a change in existing 
substantive law. AH outlays v^hich require appropriation 
decisibns by the Congress, however, are considerettby NSF to 
be relatively .controllable; such outlays cover all R&D 
programs. See The FHidgoi, p, 420. ^ 

SOURCES 

Uata on funds in this report for years prior to 1952 
were compiled ■by the Bureau of the Budi^et. which later 
bename the tjffice of Management and Budget, and subst> 
quent data were based on NSF surveys. These data have been 
published in previous issues of this series, but certain adjust- 
ments have been made to achieve comparability with the 
|iitHst reportinH«onnepts evolvetl by the agencies. ^ 

Supplementing the statistical data collected through the 
NSF survey of Feci|>ral agencies. Si variety of sources were 
used for the text of tnis report, including the narrative stnte- 
ments^.submitted by tjie agencies in the NSF survey, puli-; 
lished records of testimony presented by agencies tocommit- 
Jees of the Senate and the House, the UiTH Hudkij-t Apprndis. 
and persfmnl nontacts wifh agency respondents. 
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^ F|derally Funded Research 
3a'tid Development Centers, 
Fiscal Years 1976=78 



Dapartment of Dafanse 

OFFICE OF THE SECRETARY OF DEFENSE 

AdniinistErd by other nonprofit institutions: 

/ IfiH I i I ut H fi.1 r km Anul y [ I D A i 



DEPARTMENT OF THE NAVY 
Adniiniit€Fed fay univefslties and cQjlegesi 

ApplirirPhysics Liil^tory ||ohns HopHns Ilniviu'silyp 
t Appiif'dRfiHHyriihl.iihofrjtiiry iP^'^^;fiylvfin^^B[^li^; lfriiv(n = 

Center (of Hm\ Analyses (University of RochRsterl 

^DEPARTMENT OF THE AIR FORCE 
Adminiitsrfd by univffsilliB and GDl!gp§: 

Lint:uln Ldburalcify (Mass.-ir.husetts Instiditfi nl TcchnoP 

Adminigtered fay othBr nonprDfil inBtitutinnB: 



^e^jtice Cnrporiitian 
Amilytit; Sefvinfi§. Inc. (ANSERI 
MITRE CorpprHtinn 

^\ir Fyrdi! (RAND CnrpnriKifinl 



r 



Department of Healthi Education, and ^elfare 

.NATIONAL INHTITLITES Cff HEAETH . 

AdminisleFed bv induitrial firms: 

FrRderink Cancer Resmirch Center (Litton Blonetici, 
Inj:,, Littnn InduBlrie^) 

- Energy Research ind Development Administra^ 



,^ftdmini&lered by induslEiil firms; % ■ , ^ 

Beltis Atomic Power Lahnraiory [WestinglinuBe Electric 



Hsiifurd Engineering D^'elopmenl LfibDrHiofy 

(Wiislinf^hfiUHu^i^anffjfd Cofp,j 
Idiihu Nntinnnl En}Jini)erin| LciharHlnry [Aernjpj Nudpriir 

Giirp:) 

Knolls Atomic Pnwgr Laboratofy (Genercil Eltctric Com- 
pony) 

Liquid Metal Engini^erin^ Center (Ruckwell IntfirnalionHl 

Cnt^jOratinnj 
* Mnimd LMbtirHlury (Mun§rintu Resefirch Cnrpd 
Onk Ridg^ N.itiuniil Labaralnry (Union Carbide Corp.] 
Sandia Laboratory (Western Electric Co,, Inc.-Sandia 

(Inrp,) , 

Savfinf^'i?ih Riviif LriboratQry (E,L du Pont de NernuurH k Co, 
Incl 

Administered by univeriities and CQlll|is: 

, km% tobyfatofy (Iowa State University of SGience and 
Tenhnoingyf 

Arpnnnfi NHtiunal Labnralury (Univenily nf Chicago and 

Argonnp Universities Ahs^) 
HrfmkhavBnNfitioniflLaborfiiory (ABsnriatedUniverBitie^i 
■ Incd \^ 
Y... 0. Lawrenct: Berkeley LHlioraldry jUniverHity nfColifpr- 

nia] 

E. 0: Lawrencp Livermnre Labfiratory (Univor^ity of Call- 
f urn la) 



/ 



Ffirmilab |Universities ReBnarcli ABSDcintinn, Inc.] 
Lna Aln^iis Scientifii; Laboratory [University of Califor^ 
nia| 

Qak Ridg(^ A^snciated UniVRrsiliMS * 
PIrisma physics Laboratofy (Princetnft Univfersilyj/ 
Starifurd Liiicar AcLelefBtur Center (StHnford University) 

Admlnistefed^y gthgr nonprQfU institiitions: 

pacific NnrlhweHl Uiboratijry (Bnttdle Memnrial Insljlute) ^ 

National Aeronautics andj Space Administration 

Administgred by univefiltios and colleges;, 

let Prnpulsian LaborHtory (Calilnrnia Institute ofTechnoE- 

space Radiati&fttffncts iHbnraiary (CuHege of William and 
Mary! 

National Science Foundation 

AdminlBlered by univeriitiei and colleges; 

Cerro Tololo Inter= American ObPrvatory ( ABsnciation q[ 
Univerdlies for Research in Astrononiy, Incd 

Kitt Peak National Observatory (Asgncialion of Universe 
ties for RRSRarnh jn Astronomy, Innd 

National Aslronnmy and Ionosphere Center ICurnel! Uni= 
versiiy) ^ 

National Center for Atmospheric Research [Univefsity 
CorpofBtlon for Alniospheric ReHearnh| 

National Radio Astronomy Qbyrvatory (Associated iJni= 
versities, Inc) " ^ 



' Vmyfx FFKDi;: iiH D! fi-iuii yi^ir vm 
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RESEARCH, DEVELOPMENT, AND R&D PLANT 

C-T Overall summafy; fiscal years 1976, 1977, 

dnd 1978 = = . = = 

<C=l By agency: fiscal years 1^76, 1977, and 
1978 = = . = J........ 

RESfARCH AND DEVELOPMENT=ACENCY. 
CHARACTER OF WORK, AND PERFORMER 

By, agency: fUcal years 1976, 1977, and 1978 . . 
C-4. By agency and character of work: fiscal 

year 1976 . = = . 

. By agency and character of work; fiscal yeaf > 

^ 1977(estirnated) = 

By agency and character of work: fiscal year 
- ^' 1978(estimaied) ............... .V , . ; , ^ 

By agency and pdHtrrner: fiscal year 1976 . 
C-8. By agency and perforrrier; fiscal year 1977 

(estimated) 

C=9. By agency and performer: fiscal year 1978 
(e^tirtiaied) = , . . 

^ 

V 

TOTAL RESEARCH—AGENCY, PiRFORMER.^ND 
FIELD OF SCIENCE ■ 

C-10, By ags^cy and performer; fiscal year 1976 . = = 
C=11: By ageffty and performer: fiscal year 1977 

(estimated) = , = = . = = 

C=12, By agency and performer: fiscal year 1970 

(estrTTiated) = , 

C-IJ, By detailed field oj science; fiscal years 1976, 

1977, and 1978 

C-14. By agency ..and field of science; fiscal year , 

1976 . = . = = 

C=15. By agency and field of science: fiscal year 

I977(e5timafedj _ 

L=16. ' By agency and field of science: fiscal year 

1978 (estimated) 

^17. Psychology and physical iciencei, by agency 

and detailed field of science: fiscaryear 

1976 

C=Ul Psychology and physical sciences: by agency 
and detailed field of kience: fiscal year 

1977 (estimated) 



C*1i Psycholfagy ind phyiicil scianfti, by ipncy 
ind ditiiM field of Kiinci; fiical year 
197B|iilimaied) = = = 

life and environmintil sciencei, by apncy 

ind ditiilid field of icienct: fiical year 

IP.,. * 

' ■C4l/ : lifeandinvironmfmalsciinCii,byi^^^ 

inc^^ditiiled f i€fd of iciince: f ilC^yf i r 

1977 (islimiled) = 
C-2i llfi^ind inyifonmenlal iciencii^ by agency 

Ind ddiiled fjajd of-ielince; filcil yyr 
; * 197a (estimated) . 
pa . En ginif ring, by ipncy and rfetitled field of 

fiitfKi- fiscil yeir 1976 = 
^'24, Enginif ring; by ipncy and detailed field of 

icif hcf : fiscal year 1977 (istimilid) ......... 

C4i Ingineering, by apn^d dilailed field of 

science: fiscal yiir 197ll^itimaiid j 
C-26, Mathemailn and computer iciencei and 

' i66at ^cif nets; agency and detailed 

field ol science: fiical yiir 197l , . . = 
C-V, Mithf maliC! and computer sciences'and 

social ^|r|Ctij^ by agincy and detailed 
y ■ fieldoistiiinci: fiscal yeaclSW^ 

(estimaied) = = = 

C-2B, Mattiematici and cofTiputer sciences and 

locial sciences, by apncy and detailed 

field of sciente: fiical year 1978 

fill 



BASIC RESEARCH^AGWtV, PERFORMER, ANp / 
FIELD Of SCIENCE V ^ ' 

i 

C-21 iy apncy and performer; fiscal year 1976 . ■ 
C-30. By agency and performer: fiscal yen 1977 
(estimated) 

C=31. By agency'and pgrformfr: fiscal year 1978 

(eilimated) . = . = , = .f . = ^ 

t-32. By detailed field of science; fiscal years 

1976^ 19^ jnd 1978 . 
By igincy and field of sciente: fiscal year 

. 1976=L. 

C-34. By^incy and field of science: fiscal year^ 

1977 (estimated) = 

i5. By agency and field of science: fiscal year 

i97B(ei(lmaied) 

C-36, Psychology and pfiyiical sciences, by apncy 
and detailed field of science: fiscal year 

1976 

C-37. , Psycfiology and pfiysical scienceii by agency 
arid detailed field of science: fiscal year 
1977(es(imated| .......L., 

C48. Piycholoiy and pfij^ical iciences, by agency 
and ditailed field of science; fiscal year 

1977 (eitimaiedj , = = = 
OR ■ Jifi and environmental sciences, by agency 

/ I r, 



and ditailid field of iciencg: fiscal yiar 

197^ 

C-40. Life ind invifonmenlil sciences, by agency 
^ , and detliled field of iciince; fiscal yiir 
1977(iitimated) 

cm, yfe and environmental iciencei, by igency 
and ditailid field of iclence: fiscal yiaii 
1978 (estimated):... ,\ 

C^I Enginiirmj by agency and deiilled field 
of scierice; fiscal year 1976 ............... 

C4l Enginiiring, by apncy and diliiled fjild 
of ^lerice; fiscal year 1971 (iitimated 

C44. Engineering, by apncy and deliilid field 
of science: fiscal yelr 1978 (istimated) .... 

C=45. Mathematici and compiler self nces and 
social iciences, by apncy and detailed 
field of scienci: fiscal year 1576 , , , , , ^ 

C-46. Malhemaiics and computef sciencii and 
iociil sciincis, by aiency and detailed 
field of sclencej fiical year 1977 
(eslimatid) L 

C^47. Mathematics and computer sciences and 
locial sclencis, by agency and ditailed 
field of icience: fiscal year 1971 

. (eslimatedl = 

APPLIED R6SEARCH=AGENCY, PERFORMER, AND 
FIELD OF SCIENCE 
I C-M. iy agency and performer: fiscal y^r 1976 
C-49. By apncy and pefformer: fiscal year 1977 

(estimated! = 

C-Sp. . By aiency and performer; fiscal year 1978 
- ' (iitimatedl ............................... 

C'BI. By diiailed field of science; fiscal years 

1975, «77, and 1976 
C=5I By agency and field of iciinci: fiscal year ^ 

1976 

C^53. _ By apncy and field of kience: fiscal year 

1W(esilmatedj f 

C-54 8) aiency and fiild of icience: fiscal year 

197B(estimatedj 

C-li . Psychology and phyiical iciences, by apncy 

and detailed field of science: fiscal yiar 

■ 1976 

C-S6, Psycholoiy and physical sciences, by agency 

and detailed field of science: fiical year 

1977 (estimated) 

C^57. Psychology and phyiical iciences, by apncy 

and defailid field of science: fiscal year 

1978 (estimated) 

n, C"'58. Life ard environmental iciences/by apncy 
\l /-"^aad detailed field^of icience: fiscal year 

1976.. = .,...,,^..^.../...........,.,...,, 

C4i Life and enylronfnental sciencis, by agency 

and ditailed field of iciince; fiscal year 

1977(eitimafedjV = = = 



CM. Life and invlfonmintil ^iincii, by i|fncy 
and ditlilid field i mm (IkiI yiir 
197S(estlmited) 

C41. Engineerini, by iiency ind detailid field 
oficiinee: fiscal yeif 1976 

C4l in glneering; by igehcy and detiiltd field 
of sciinci! fiscal year 1977 (fstimatdj . . , , 

C43. Engineerini by igency and detilltd field 
of iclenci: fiical year 1978 (eitimated) 

C-64. Mathematics and computer iciencei and 
social iciences, by agency and detailed 
field of icience: fiscal year 197S , 

C-65. Mithematics and computer sciences and 
^ locial sclencei, by agency and detailed 
. ^ field of icience: fiscal year 1577 
(estimatd) 

C-S6. Mathematici and computef sciences and 
social sciences, by agency and detailed 
field of science: fiscal year 1978 
(estimatedj = 

DEVELOPMENT-AGENCY AND PERFORMER 
C47. By agency and performer: fiscal year 1976 .: 
Q41 8y agincy and pefformer: fiscal year 1977 

(estimated) , , , , , 

C49. By agency and performer: fiscal year 1978 

(estimated) 

R&D PLANT 

C=7a iy apncy; fiscal yeafn97i 1977, and 

1978 ...V. = 

C-71. By agency arid performer of the UD the 

plant supports: fiscal year 1976 

C-72. By agency and performer of the RID the 

plant supports: fiscal year 1977 

(iilimated) 

C-73, By apncy a/id performef of the R&D the ' 
plant s^ports: fiscal year 1978 
(estimated) 

TOTAL RESEARCH PERFORMED AT UNIVERSITIES 
AND COLLECES=-ACENCY AND FIELD OF SCIENCE 
C-74. By detailid field of icience: fiscal years 

1976, li77jnd 1978 = 

C'7S. By agency and field of science; fiscal 

year 1p76 

C'76, Psychology and= physical sciences, by agency ; 

and deffllid field of iciericBji^fiscal year 

1976 

C'=77, Lid and environmental sciences, by agency 
and detailed field of sciefici:. fiical year 
1976 

C^70. Engineering, by agency afnd detailed field of 
science; fiscal year 1976 

C'79. Mathematics arid computef sciences and 
lOCidI science^, by a|ency and detailed 
field of icicnrc; fiscal year 1976 = . = 
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BASIC MSf ARCH PIRFORMED AT UNIVERSITIIfc 
AND COLLEGEMCINCY AND fliLD^f SCIINCE 

By ditiiltd fit Id of icien^i flicil yiirs 

' ,197S,mindj97l.t:.:.,.. 

C4i. By igency iiid field of Kitnci; fiicil 'yii^^ 

, = 

C4l . " psycholoB' and physical dihrti, by igency ; 
■ and dffiitfd fiild of iciefSci; fiicaLyiir . 
19^ 

C-13. lift ind ffwlfonmf mil sciencn, by igtricy 
and ditiilfd field of ^lence: fiscal year 

1576.,..,. ...,...;./=^^ = ^ 

Iniiniiring/ by agency and ditai led field of 
icienci; fi^al ytar 1976 . = ■ 

C-S!. Matliemaiics and compuier scfences and 
social iciehces, by agency M d^tailid 
field of sclend: fiical year 1976 



APFtlED RiSEARCH PERFORMED AT UNIVERSITIES 
AND COLLECtS^ACENCY AND FIELD OF SCIENCE 

By dttalled field of icience: fiscal years 

- - mi977,and 1978 = = = 

C4l By agincy and field of science, fiicil year 

1976 - - 

CM. . Fsychology and physical sciencii, by agency 

and detailed field of science; fiscal yiar 

1976 .^^ 

C-fl9. life and envlronmenta! icitnces, by agency 
and detailed field of science; fiical year 
1976 = 

C^90. Eniiniefini by aieficy and detilled field 
of science; fiscal year 1976 . . . . - 

C-91. Matiiemarics and computer sciences and 
lociarsciinces. by agency and detailed 
field of $cience; fiscal year 1976 

I 

FOREIGN PERFORMERS=RESEARCH 
AND DEVELOPMENT 

C-92. ' By region, country, and apncy: fiscal year 

1976 ^, = = . 

C=93. By region, country, and agency: liKal year 
1977(e$tinialed) 



FOREIGN PiRFORMERS=BASIC RESEARCH 
C-94. By rigion,, country, and aiency; fiical year 

1975 = = 

C-91 By rigion, rountfy, and apncy: fi$cal year 
1977(e5tiitiated) 



SPECIAL FOREIGN CURRENCY PROGRAM 



C-%. For ^iirch lod diYilopmint, by aifncy: 

fiKil ^1976.1977, and 1978 

C=i7. For biiic feieafctv by agency: fi^al year 

197M57^JndWi 

C^58. For appiifd resdch by afency; fiscal yeiri 

1976, 197i; and 1978 ..^ 

C-99. For devdopmeW, by apncy: fiicil yiars 



CEOQRAPWIC DISlRiBUTiON-RiSMKH^^ 
DEVELOPMENT AND R&D PLANT 



C-100. Resiirch, d^eloprriini, and R&D plint, by 
geO|faphlc division and Stati; fiscal year 

. ■ 1976.^............^^^.....'^- 

C^Wl. Research and development, by State and pir= 

formfr; fiscilyiar 1976 = 
CODIA. PerArft diitribution to each pirforrrter. b^ 

State: fl^W year 1976 

C-101B. Percenldiitfibutiori toach Statej by pir- 

(ormer: fiical yrir.W6 = 

C"10i Research and development, by Stati and ^ 

a|ency; fiscal year 1976 .^.'i r 

CO02A. Pircinl distcibulion of each agenq/, by ■ 

^ State; fiscal year 1976 = 

C=1ol. Percant distribution of each Itate, by 

apncy: fiical year 1976 ............ ^ 

C-103, Research and developmtnt, by ieograp^c 

division, Siatfij igencyi and pefformer: 

fiical year 1976 

C-104. R&D plantp^y geographic division, State, and 

, ' performersupportid; fiscal year 1976 
C=105. R&D plant, by geographic division, State, and 

apncy: fisal year 1976 — 



.EEDERAL INTRAMURAL PERSONNEL COSTS 



C=1Q6, Total reiearch and development, by aiency; 
^ fiscal years m 1977 jnd 1978......,.,.^. 

C=107; gasic reiiarch, by agency: fiscal yiiri 

1976, m and 1978 

C^IOI Applied riiearch, by a|ency: fiscal yean 

mi977,and197B .j.,.,,....,..,....-^ 
C-109. Developments by agency: fi^al years 1976, 

1977, and 1978^ = ..... ^.^^-^ 



HISTORICAL DA?A 



Oudiys 



MIO. Riifirch, development, and R&Dplani, by 

; agincy: fiical yiars 1W^78 

■G^m. Reiearch and developmfnt, by a|ency: fiscal 
yiars 1968-78 .^w .. .... 

C^lli R&D plant, by a|ency; (m im li68'7B l^^^. 



/ 



Obiigaiioni 

' ' ^A)l Research, development, and R&D plant, by 

agency: fiscal yean 1968-71 > ■ 

■C-114; Research and divilopment, by agency: fiscal 

' ^ =yiari»7S 

i C^IIS. R&D plant, by agency: fiscal jeari 1968^70 . . 
CA%. Research and developnient, by chafacter of 
work and R&D plant: lelected fiscal years 

C-117. ^Toial f0earch,byiilecie^ seleried 

/^fllC^yeafi »78..., 

coil lasic research, by lelecied agtncy; selected 

:^ flKilyiari Wi........... 

CAn Applied resei^rch, by selected agency: 

selected flscil years »78 ....,..,.. = = = .. 
C-120. Devtlopment, by selected agency: selected 

fiscalyears 1968-78.:^..^^.--- - 

C=121. Research and devdopmint, by pirformer: 

fiscal yeari 1968-78 

C=121 Total reiearch, by performer: selected fiscal 

yean 1968-78 - 
C=123. Basic research, by performer; selected fiscal 

years 1968-78 ...: = . . = ^^.>--^ = --... = = ■ 
C-124 Applied research by perforfiief: selected 

'fiscalyears 1968=7B^....... 

C=125. pevelopment by performef: selected fiscal 

years 1968=78 ..'...............v.,.u 

CAli Total reie^rch, by field d science; selected 

fiical years »7e..... 

C-127, lasic research, by field of science: selected 
flical years 19M' ...4..-..--........ 

C02e.- ^Applied research, by field of sdenqe; 

lelected fiKal years 1%8=7g ■ 

C-1 29. Research and development, by iedgf iphiQ , 

division and State; fiscal years W=76 
C=130. R&D plant, by |eo|raphic division and State: 
years 1965-76.., '........... = ..... 



NOTES 



Estimates for 1978are biifd on The Budp ofik United Slates Cmmmm, 
fiscal Year WS as submitted to Congress, and do not reflect su^gquent 
appropfiatlons and apportionment actions. 



Detaili may not add to totals because of rounding. 

Asff risks appearing in lieu of figufes Indicate that the amounts are (ess than 



^ The abbreviation "FFRDCV' appearing in statis|ical tables refers to fiderally 
funded research and developnient centers. 

• Defense Agencies within the Department of Defense include the Defense 
Advanced Research Projects Agency, the Defense Nuclear Agency^ the 

^ Defenie Communicatibni Agency, the Defense. Mapping Agency^ the 
^ Defense Logistics Agency, the Uniformed Services University of the Health 
Sciences, and technical support, Office of the Secretaff tif Defense. 

• Depirtmentwide funds of the Department of Defense cqver the Defense 
Civil Preparedness Agency, 

• to data r eported by the National Aeronautics and Space Administration 
. are in terms of bydget plan ratber than obligations, 



t In tables sho^ving extramural performers, obligations to a|ricullural 
experiment stations are included within obllgitions to univeriitiei and 
colleges. 

i The current appendix tables (Volume XXVI ) providing data on R&D tQtaisfor 
1971 through 1975 are not comparable with totals for thoie years in appendiii 
tables issued to accompany earlier federa/ funds reports. Basic research and 
ipplied research totals for 1975 and developfnent totals for Wi^9Il and 
1975 have also been chan§ed. Perfgfmer totals for 1971 through 197S are 
likewise not comparable with data in earlier appendix tables. In the appendix > 
tables for the .previous report (Volume XXV) data on basic research,|applid 
research; and development had been changed so that they were^ lo/iger 
comparable with data reported under thqse catepries in appendix tables for 

^ previous reports. Some of the historical data were missii^ (lor the years 1968, 
1970, 1972, and 1974). These data are now included in the current appendix 
tables (Volume XXVI) and ire shown on the revised basis used in the 
prevlous^year appendix tables, 

NOTE: For trend compariionsp use only these appendix lables C and D (or , 
Volume XXVI ind not any earlier onei 



Table C^1« Summinf of Federal fundt.lQr reteareh, de¥eiopmtht, and R&D f 
planb fisaai ytara 197S, 1977i and 1978 
[Millions of dollars] " 







Estimate| 


j 


Aciuai fw/o 


1977 


1 "'978' 


Total outlayi for rei#arch, devdJopiiitnt, and R&D plant ............... 


20.687.9 


23.244.0 y 


25 aSD S f 


R^aareh and dtvaiopment * , . . 


19.892.9 


22 J78.t 


^i^^r— Ti— — - 


^kD plant v'-^v(^. . . . , , .1 .... ^ ............. . 


795.1 


965.7 


1,226.* 










Total oMigaticmiHor f^aarsH, ^i¥al6pin#nC And R&D plant ........... 


21,595.3 


26,068.8 


27,883.1 










R^aipch and d^alopment , 


20,758.6 


g4,465.3 


26,316.7 










r eripr mers. 










_ _ _ _ 
5j710.0 


6,467.0 


6.547.6 


IriHii^trlal firms ^ 




11,402.2 


12,918.9 


^ If 11^^^^ 3 SUI 1 1 ■ 1 II^L^f vy llilJLJ^IMOP !PlilP3 -... = .......- = = ._. 




1,061.5 


1.150.0 . 


1 i 1 V Ol 3 1 LiO^ S ■ !U WUI 1 ..^. = ..> = T= ?? = .. ......... ....... 




2.851.1 


3,060.1 


FFROO's adn^inlstarsd by unlvsrsitiss and coi^Qes 




1,194.6 


1,217.0 


Nonprofit instit^itions 


692- 5 


768.7 


771.7 


FFRDC^'^ aHmini^t^rfvi nnnnrrsflt in^titiition^ 

1 f > ! L-' ^ CiUPMIIfl^l^l W ¥ ' P W 1 14.^ 1 W III IMSIIILJIIUMS . ^ . . . . > . . = . . ... ^ 


231 0 ' 


252!6 


220.5 


oieiis qnu luwai y Mvy 1 1 irTieiiis ^ ^ . 


fU 1 .3 


365 3 




, Foreign ^ \ ........................ , 


73.1 


102.2 , 


;77.5 










ri^SSaiwri ^^ i. = = . = = ^ ^ . ^ 


f jO f J. J 


8.853.3 , 


9,490.5 


Pfrforniers: 


f ■ 






^ Federal Intramiirar ^. .... . 


868.1 


3 161 B 


3 297 9 


industrial firms 


1^^64.2 


1 555 3 


1 803 0 


FFRDC's adrninistered by industrial firms 


- 182.7 


222.6 


257.2 


Universities and colleges ^ ^ ............. . 


2.267.6 




O 71Q R 


FFRDC's administered by untversities and coHeges ................ 


549.1 


631.7 


659.8 


Nonprofit institutions 


442.5 


499.6 * 


622.1 


FFRnr^'Q artrti ini^terftH Hv/ nrsrsnrnfit irs^titi itinn^ 

t 1^ 9 [IIMII^1]bI W y 1 ! W 1 1 1 KJ iiL Ili^LIL^LIWM^ ................ 


57 7 


AO ^ 




State and local governments 


92.7 


123.3 ' 


125.0 


, Foreign ! . . . , 


%BJ 


64.4 


51.9 














— -] 




UmB 5dBnt.g§ .............. 4 i 'K, . 




2.983.4 


3.105.5 


r sywrioioyy .^x^,. 


i /in T 


164.1 


178.0 


i^iiysFV^ai aio-iBM^Ba > ^ .............. .y. 


t ,d^\J.Xj 


1.405.6 


1.569.9 


CMVIIUMiilBlllal 31^IbM(^@3 ^ ..... ^ ............................. . 


7 in ^ 
/ / y. J ^ 


852.3 


1 925.0 






16S.6 


' 183.8 


E 1 H 1 ! I F 1 y i ............. . ............ 




2,601,6 


2,810.8 


^wt^iBi 3UI©' IvfBs 


iQn n 


456.5 


482.2 


Other sciences .................... 


^ 175.2 


224. 1 


235 3 










Basic research 


2.425.5 


2.754,7 


3,011.8 


Performers: » 








Federal intramuriM ..................................... ..... 


719.1 


790.9 


851.4 


Industrial firms ............................................. r ... . 


108.3 


151.7 


197.2 


FFRDC's administered by industrial firms ......................... 


43.3 


49.4 


. 52.9 


Universities and colleges = . = 


1 .137. 1 


1.290.2 


* 1.398.9 


FPRDC's administered by universities and colieqes 


284.3 


315.1 


347.3 


Nonprofit institutions 


101.^0 


1 17.6 


122=3 


] 

FFRDC's administered by nonprofft»institutiQns 


7.4 


7.2 


8 7 


State and local governments ........... , 


10.2 


, 14 4 


« 16 0 


Foreign 


14.8 


18.2 


17.1 


Fields of science; ^ 








Life sciences .,.,. = .. = . = ....."/.. = ... = = ..... 


877 7 


1,007 1 


1.058.3 




43.7 


52.6 


57,5 




721.6 


806 3 


910,7 


\ Environmental sciences , 


354.6 


393,6 


438,1 


1 Mathematics and computer sciences . = = . = = 


70.2 


. 79.4 


87.8 




240.0 


267,8 


297,1 




85,2 


102,0 


113,4 


' Other sciences . = = = 


32,6 


■46,0 


49,0 



ERIC 



Applied research 



Performers: 

» ' FederaJ Intremurar — 
Industrial firms 
\ FFRDC's administered by induitrlal firms 
_l^Jjfflversitles and eolleges 

FFRDC's administered by universities and colleges 
t Nonprofit inititutloni 

FFRDC*s administered by nonprofit institutions .... 

State and \qq^ goverrvnerKs > 

Foreign 

/ Fields pf ioience: 

Life iclences 
w# Psychology' 
^ Physical sciences ^, 

Environrnental sciences ^ ..... . 

Mathematics and' computer sciences .... ... . ....... 

Engineering , ................................. . 

Social sciences ................................... 

Other sciinces . 

Development ...... 

i _ 

Performers: * 
* federal intfacnuraP = 

Industrial firms 

FFRDC*S administered by industrial firms ............ 

Universities and colleges ............................. 

' FFRDC*s administered by universilies and colleges , , , 
Nonprofit Institutions K ........ . 

FFRDC's administered by nonprofit institutions ....... 

State and local governments 

Foreign ^ ........................................ ^ . 

R&D plarit 

Performers supported: ■ *^ * : , 

Federal intramural ..................... — 

Industrial firms 

FFRDC's administered by industrial ffrms ........... 

Universities and colleges ^ ... . 

FFRDC*S administered by universities and colleges ... . 

Nonprofit institutions 

FFRDC's administered by nonprofit institutions ....... 

State and local governments 

Foreign = ........... . 



5,447.8 



2,149.1 
1,255.9 
139.4 
1,130.5 
264.8 
341.5 
50.3 
82.4 
33.9 



1J68.4 
96.7 
, 499.0 
415.7 
82.7 
2,138.0 
304.7 
142.6 



12,885.3 



2,841.6 
8,050.4 
666; 2 
258.3 
512.0 
25rf.O 
173.3 
^ 108.8 
24.4 



836.7 



316.8 
. 73.7 
205.9 

35.2 
189.6 

10.9 
4.7 



1 



6,098.6 



6,478.6 



37p.i 
1.403 6 
173.2 
1,254.9 
316.6 
382.0 
42.3 
108.9 
46.2> 



2,446,5 
1,605.8 
204.2 
1,320.5 
^ 312.5 
399.8 
45,5 
lOi.O 
34.8 



1,976.3 
111.5 
599.3 
458.7 
86.2 

2,333.8 
354.6 
178.2 



2,047.i 
120.5 
659.2 
486.9 
96.1 

2,513.7 
368.8 
186.3 



15,612.0 



^16.^16.2 



3,305.2 
9,847.0 
838.8 
306.1 
563.0 
269.1 
^03. 2 
242.0 
3r.7 



3,249.8 
11,115.t 
892.8* 
340.7 
557,1 
249.6 
166.3 
228.3 
25.7 



1,603.5 



1 .566.5 



777.3 
215.9 
220.8 
49.7 
324.1 
8.9 
6.4 
.3 



603.4 
270.3 
268.1 

49.fr, 
362.4 
6.0 
5.8 
1 



' Costs associated with the adrninistration of intramural and 
extramural programs are covered as well as actual intfamural 
performance. > 

SOURCE: National Science Foundation 
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FUNiS F« .RlSlARCM^i OiVitaPMlNT, AND WD PLANT* BY AGINCYl FISCAL iff ARS 1976* 1977* 
tMlLLIONS OF DOLLARSI 



197i 



IVISIC 



ACTUALf 



l__—™i4LIflAl|i^ 



ACTUAL* 



pane 



TOTALf ALL 



DEPARTMENTS 
UCyLTURis TOTAL,.*. 



AGftlCULTURAL RESEARCH SERVICE...... 

CODPEMTlVi STATE RESEARCH SiRVlCE, 
ECeNOMiC RISEARCH SERVICE,,,.,,,,.. 
FAJtMER COOPERATIVE SlRVICE.,,,.,,,, 
FORI ST It RVlCI---.*i*-s*--. 
NATIONAL AGRICULTURAL L I gRARY . . . . . . 

STATISTICAL REPORTING SERVICE,.,.., 



TOTAL, 



• IJtEAU OF THE CENSLS. ............................ . 

ECONQNIC OEViLQP^ENT ADNIN I STR AT ION. ............. < 

NASI TINE ADMINISTRATION...... ..................... 

NATIONAL tUREAti OF STANDARDS = - * 

NMIONAL FIR6' PRiVlNTlON AND CONTROL ADHI N I STRAT I C 
NATIONAL DCEAPflC AKD ATMCSPHERIC ADMINISTRATION.., 
OFFICE OF MINORITt BUSI NfSS^ iNTERPRI S I . 
OFFICE OF TELECONNUNlCATiaNS. ....... 

PATENT AND TRADEMARK *rFF ICi ........,...*,,.,..,.. . 



□EPARTMENT DF DEFENSE, TOTAL. 
BEPARTMENT OF THE ARMY,.,.. 
MILITARY FUNCT ipNS,,,..*, 



ROTfiE AFPROPRlATlONSi..... . ...i.. 

PAY AND ALLOWANCES OF MILITARY ?\ 
MILITARY CCINSTRUCTIDN,.... 



^DNNEL 



CIVIL FlAjCTIO 
OF T 



RDT6E APPRCPRI ATIQNS,. 

PAY ANe ALLOWANCES OF MiLJTARY PEHSONNEL IN R£0. 
MILITARY CONSTRUCT ICN...... ...................... 

SPeClAL FOREIGN CURRINCY PROGRAM 



-DEL PART 



CF THE ilB FOPCi. 



ROTfii APPRCPRI aTIONS..... 

FAY ANCb ALLOWANCES OF MILITARY PE_R 
MILITARY CONSTRUCTION. ............ 



EL IN 



DEFENSE AGINCIE S-. ...................... . 

RDT£E APPROPRI AT I ONS .................. - 

'oiPARTMENTalOi FU^OS .................... - 

OIRECTOR yF= TEST 4N0 iVALUATinN* OEFFNSi. 



ALCOHOL, DRUG AiLSg AND MENTAL Ml&LTM APPlNI STRATI 

CINTiR FOR DiSEASi CONTROL...*........,..... 

FOOD AND DRUG ADM I M S T R A T I ON ................... . 

HEALTH RESOURCES ADMINISTRATION................. 

HEALTH SERVICIS A C M I N I S T RA f ION . . . ... 

NATIONAL INSTITUTI OF iOUCAT I DN ................ . 

NATIONAL INSTITUTES OF HEALTH......... ...... 

OFFICE OF IDUCAT ICN. ...................... ...... 

OFFICI OF HUMAN DE Vl LO PNE N T .................... . 

OFFICE OF THE ASSISTANT ^ECRETAHY FOR EDUC&TinN. 
OFFICE OF THE S IC R IT AP Y . 
SOC'lAL AND RfeMABI LITATION SEft V I C E .............. . 

SDCIAL SECURITY ACM IN I ST RA I ION . 



OEPARTMINT OF HOUSING AND IJPaAN DEVELOPMENT, 
06PARTMENT OF THE I N IE. K I CR , TOTAL..,....,.., 



BONNEVILLE PCHER \cM|NI STPAT ION . . , 
BURIAU OF Ctm MANAGEMENT......... 

BUREAU OF MINES..,....,...,,....,. 

SUREAU OF OyTDOOR PEC P E A T I ON . . . . . , 

BUREAU OF RiCLAMATlON.. . 
% GEOLOGICAL SURVEY 

NATIONAL PARK SERVICE..,.,..,,...* 

QFFICI OF THE SECRETARY. 

OFFICE %F WATIR RESiARCH AND TECHNOLOGY 
UNITED STATiS FISH AND WlLDL!|E SERVICE 



»96B,a 



37,89 3.1 



I 

470. e 1 


f47.9 


§Si.4 t 


f 

46S.f4" 


S70.7 


'59a4 


2SS.3 1 ' 


296. f 


323-3 1 


247.4 1 


32i.4 


313.1 


113,4 1 


128. 7 


136,4 1 


104^2 1 


131.^ 


139.4 


. 24,0 1 


26,2 


2B, i 1 


23,6 1 


26,2 


28,3 


^ 1,2 1 


1.3 


1.6 [ 


1.4 1 


1.3 


1.6 


92,8 1 


91,7 


96,7 1 


90,3 1 




97,7 


* 1 






* 1 






1.^ 1 


2.1 


2.1 1 


2.3 1 


^2.1 


2.1 


asi.s i 


* 254. S 


2^5.2 I 


1 

233. 3 i 


249.9 


257.0 


1 


2.7 


1 

2,8 1 


1 

2,5 1 


2.7 


2.6 


IS. I t 


14.6 


4.5 j 


13.6 1 


13.1 


12. S 


21,2 1 


23,0 


20,5 1 


24,4 1 


20,6 


24,3 


47.9 i 


S4.7 


§1.9 f 


49.1- 1 


. §4,9 


52.0 


6,4 1 


7.!3 


6.7 1 


4.6 U 


6.6 


7.9 


139.1 i 


149.4 


isi.a 1 


134,5 \ 


. I4i.l 


154,4 


2.0 1 


2.0 


1.6 1 


3.2 ( V. 


1.8 


1.6 


.9 1 


1,0 


1,0 1 


1.1 1 


l.T 


1,0 


.4 1 


.4 


.4 1 


.4 1 


.4^ 1 


.4 



. .... I I 



'9,79B. 1 

2* 026. Q 

ni97.4 

1*906.1 
86,9 
4.4 

28.6 

3t37l^8 

3,279.0 
81, 1 
10. 8 

2.9 

3*799.6 



DEPARTMENT OF HE&LTH, EDUCATION, AND HELEARi, TQTALis,..,, 

r I ok. 



CCNT r 



ID ON NEil PAGE 



11.639-9 

2,526.5 
2, 



*50k^ 



y*456,7 

2,713.8 

2*683.7 

2*3ai.i i ""^^>553.Z 
92,5 I , A 92,3 
49.7 I r 3 8.2 

2 5, 8 I 

3,929.9 i 

3i 816.9 
91,1 
18. 3 

3.6 

4,457.9 

3*889.4 
a 251.7 
1 316.8 

687.1 

6B7.1 

,9 

37.6 
3* 102.8 

156.0 

60.4 

44. 7 

37.0 

21.4 
^85. 7 
Z. 375.3 
174. 7 

78. I 
l.O 

20,0 

29.3 

23.1 

62.7 

357.7 

5. 8 
.9 

l§3.7 

IQ,3 
130. 8 
9.9 
4.9 
. 1 9. 5 
Zl,7 



4,35% 

4.216.3 
84,2 
55.6 

4,585.1 

4,211.4 
241.9 
131.8 

Qt 1.7 

771.7 

1.7 

15.1 

3*092.7 

155.5 
59.5 
47.4 
33.7 
14.9 
10^.0 
2. 378. 3 
lSO-0 
72. 1 
1.0 
22,4 
31.2 
22.9 

67.7 

361.6 

3.4 
1,4 

* 

9.0 
1 52.6 
11. i 

1,4 
gl.l 
2 3,9 



20.617,9 



21*244-0 



25 ,85©, 5 



9.092,7 I 



1.941.2 r 

I 

1*841.6 I 



3*320 



3,214.9 I 
BUM 
19.3 i 
4.B I 



10.094.0 

2*341,7 

2,316,1 

2.213.0 
92.5 
10.6 

25,6 

3*673.5 

3*566.0 
91 .1 
13.4 
3,0 



^3,625,2 I i^,S87.3 



3*338,0 ! 
245. 1 1 
42.1^ I 
I 

154,7 I 
I 

154. 7 1 
I 

2,2 I 
I 

2^.9 I 
I 

2t615.0 i 



3*579.0 
251 .7 
56.6 

162^4 

162.4 

1.1 

28,0 
2*626. 3 



ERIC 



145.1 1 


140.6 1 


151.6 # 


3 7.1 1 


77.9 1 


62,5 


19.0 i 


38.1 1 


43.0 


^^24.7 1 


36.3 f 


30.2 


11.3.1 


15.9 I 


17.3 


69.8 1 


88.4 1 


93.9 


2. 118.4 1 


1*998,5 1 2 


.312.7 


56.8 \ 


76.7 1 


132.8 


61.4 1 


83.2 t 


77.2 


1.5 1 


1,7 1 


1.6 


31.5 1 


22.0 ! 


22.5 


18.6 1 


29._3 1 


31.2 


18.9 1 




20.2 


■ 1 
60. 3 1 


/ 66,3 1 


70, B 


i 

304.0 1 

i 


/ 350.4 1 


367,1 ^ 


9.5 1 


X 6.6 1 


3.B 


,7 f 


1 


1.4 




147.1 1 


141. B 


UB.7 1 


* j 


• 


8.7 i 


11.4 1 


9.0 ' 


12 5.0 1 


130.0 i 


151,9 


f*3 f 


9.9 i 




.7 i 


3.6 1 




19,0 1 


19,5 1 




ia.5 i 


21.3 1 






L 







11*291,9 
2^36,2 



2,410.2 
92,3 
3.6 



4,096,3 

3*985.7 
B4.2 
23.4 
3.0 

4 ,454.8 

4,02 7.^ 
241.9 
185,0 

175.4 

173.4 

1 .2 

Zfl.Q 

2*996,8 



TAlLi FEOiRAL FUNDS POB RfSfARCh, OEVELOPMENT mI^ND R4D PLANT, BY AGiNCYl FISCAL jfif^ 1976, 1977, ANfta978 



(MILLIONS OF DOLLARS) 



« CONTINUgD 



AaiNCY ANP SUiDlVI-SlON 



DiPAATNENT OF JUST ICE i TOTAL ^ ^ ^ ^ ^ ^ ^ .-'^ . ^ ^ ^ ■ 

PUIiAU OF PRIS0NS^^#4«. , . < . . . . . 
- 0^U& INFOACiMNT ADNIN I STKAT ION ^. ^ 
#1SERAL eyftEA^^ OF INVEST IGAT ION. 
. IMHlGlUTlSii And NAItmALlZATlON SERVtCE . « « ^ ^ , 
JtAM INPORegMfNT^ ASSISTANCE ADMINISTRATION.**-. 
WFICi OF THi ATTORNEY GENERAL, 

OIPAHTMENT of LAlORf TOTAL«,*,*«. ^, 

BUREAU OF L ABOR S T AT I ST ICS^ ^ ^ ^ .TT^* * * ^ * . . ^ . . . 

EHPLOYMENT AND TRAINING ADNI Nl STRAT ION 

EMPLOYMENT STANDARDS ADN IN ISTR AT ION. . . * * ^ * ^ ^ 
LABO^-NAI^AGEHiNT S ERV I CES AOnt N ! STRATION ^ . . 
OCCUPATIONAL SAFETY AND HEALTH AOMIN tSTRAT lOK . 
'OFFICE OF THE SEC RETARY* ^ ^ .... . 

DEPARTNENT OF STATE* TOTAL ..... ^ . 

DiPARTHENTAL FUNO^* * ^ ....... , . 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

DEPARTMENT OF -TR ANSPCRT AT I0N» TOT AL - 

FEDERAL AVIATION ACNINtSTRATl 
FEDERAL HIGHWAY ADNIN I STRAT tpN . 
FEDERAL RAILROAD ADNI N ISTRATfoN . ^. 
MATER lALS TRANSPORTATION iUREAU^,* 
NATIONAL HIGHWAY TRAFFIC SAf|tY AQMI N t STRA T I CN. 
OFFICE OF THE SECRITARY,.* 
UNITED STATES COAST GUARD. 

URBAN MASS TRANSPOR T AT VCN jfDMI N I STRATI ON. . 



I ACTUAL r 

.-I 31*9 
I 

.a 

/.I 1,2 

p« i a 

I.I 29. i 



ai-5 

1.3 
17. § 
4.3 
.7 

l.B 



DEPARTMENT OF THE TRE ASU^Y / TOTAL ......*..,.....*...* . 

BUREAU OF ALCOHQLt TCBACCO, AND F If! E ARMS ........... . 

BUREAU OF ENORAVI NG- ANO PRINTING,..*.*..,......,,... 

'CUSTOMS SERVICE* ............................ J ...... . 

^ OTHER AGENCliS 

ADVISORY COMMISSION CN INTgRGOVF RNMENTAL RELATIONS..*. 
APPALACHIAN REGIONAL COMM ISSiON. J .................... . 

CIVIL AERONAUTICS BCARO* ..*..**.*....**.......*...... , 

CIVIL SERVICE COMMISSION. . 
COMMUNITY SERVICiS ADN l N I STRAT ION .................... , 

CONSUMER PRODUCT SAFETY COMMISSION.,.,.,..,....,..,,.. 

ENERGY RESEARCH AND CEVELOPMENT ADMINISTRATION .,. 

ENViR0K.Mil4^AL PROTECTION AGENCY.*...... ........... 

FEDERAL COmNun |CAT I CNS CGMfil SS ION ...,.....,....*...., . 

FEDERAL INEROT AOMl M STR AT ION* ........... 

FEDERAL HOME LOAN BANK BOARD...*....,.....,....,...,.. 

FEDERAL TRADE COMMISSION.....*,............. 

GENERAL SERVICES ADMINISTRATION,. 

INTERSTATE COMMERCE COMMISSION......,....,.......,.,.;. 

LIBRARY OF CQNCRiSS *....*.*.......*.,.... , 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION....,.,,. 

NATIONAL SCIENCE FOUN CA T I ON .......................... . 

NUCLEA^ REGULATORY COMMISSION...,.,..,.. 

'OFFICE OF TELECOMMUNlCATrDNS POL I C V . 

SMALL BUSINESS ADMi N ISTRAT ION ............ 

^ SMITHSONIAN INSTITUTION.. 

TENNESSEE VALLEY AUTHORITY................. 

UNITED STATES AS^'S CCNTRDL AND D I S ARMAMENT -AG INCY . , 

UNLTiD STATES INFORMATION AGENCY...... 

U^•^ED STATES INTIRNAT IDNAL TRADE COMMISSION,.,.... 

VE^RANS ADMINISTRATION,,. , 



.....! 



*. i 
. . I 
. . I 
..i 

. . ij 
. ^ f 
. . I 
I 

*.i 
1 

..I 
, . I 
. . I 
I 



2.B 
1. 1 




ACTUAL, I 



39,9 I 



■ I 

.7 i 

1.6 i 
1.4 I 
- I 
35.2 I 



27*8 

1.3 
17.5 
4. 1 
.7 
2.9 
1*2 

27.3 



114.6 I 

42.9 i 

4a. 5 [ 

- ! 

33.8 I 

29.9 I 
17.8 I 
48.2 I 

! 

3.8 I 



I 

44n ( 
2.6 I 

I *a i 

- i 
I 

34*6 t 
I 

1.4 I 

" 19^1 i 

■ '5.5 I 
= 2*9 I 

3.3 I 

■ 2.3 I 

i 

48.4 j 
I 

1.6 I 
46.8 I 



1 14 .9 
-48.9 
64.4 

58.0 I 
SI. 3 I 
22.0 I 
IS.O J 

6.0 I 

1*3 
2.B 



40*4 

U6 
4,fl 
2.0 

29*i 
2,0 

33*2 

U2 
17.3 
5.6 
3.0 
4*3 
1.9 



1:: 



127. 6 
§4*7 
46.3 
.6 
47*9 
31.2 
21*0. 
64. I 



2*3 
2 .9 



J, /. 1 




3 ' 




! 

*3 i 




\ 

■1 1 






.3 


,3 


..1 /,0 1 
. . 1 ^ .7 \ 


1 


2 
8 




U4 1 
.8 1 




.3 1 
.7 1 




I 


.2 
.8 


1.4 

.e 


.1 .4 1 




5' 




.5 1 




.4 1 








. s 


. 1 4. J 1 


) 


8 1 




3.8 1 


4 


J 1 






.8 


3.8 


.1 10.2 ! 




0 




9.8 1 


10 


J \ 




19 


,0 


B.S 


.1 5.8 1 


7, 


7 




6.7 1 


3 


8 1 






.1 


4.7 


.1 2,937.7 1 


4| 344, 


3 


4 


988.7 f 


2*583 


a f 




t 63 7 


.9 


4f 596.4 


.1 265.4 1 


366, 


5 




311.6 1 


265 


h j 




349 


.0 


312.9 


.1 1 . § 1 


2. 


1 




- 2.1 1 


1 


1 1 




2 


.2 


2.0 


.1 3.0 1 


6, 


1 




- i 




1 f 




5 


.6 




.1 .el 


*1 , 


0 




: l.D 1 




a 1 




1 


.0 


1.0 


.1 .91 


1 , 


1 




U2 1 




9 1 




I 


,1 f 


1.2 


.1 1.1 1 


1. 


4 




2.3 i 


1. 


2 1 




1 


.fe 


2.3 


.1 .11 




b 1 




.4 1 




1 1 






.6 I 


.4 


.1 5.0 1 




'l 1 




3*4 ! 




9 1 






.2 1 




,1 3.529.0 1 


3. 727. 


s I 


4 


v30 = .5 1^ 


3 » 669 . 


0 1 


3 


,732 


.8 1 


3,914.8 


.1 fefel. 8 i 


722 . 


5 




8 3 3 . J 1 


669 . 


1 1 




681 


.4 j 


763.7 


.1 98.11 


122. 


0 1 




l^S, 4 ' 


7&, 


^ 1 




1 3fe 


,2 1 


128,5 


,1 4.6 1 


3 . 


I 1 




3.9 1 




7 1 




3 


.5 1 


3,9 


.1 ,11, 


1 , 


0 i 




1.1 Is 




1 1 






.0 I 


1 . 1 


,1 26.2 1 


31 . 


1 1 




32,7 1 


2 7, 


6 1 




ll 


.0 1 


31,7 


.1 28,9 1 


44. 


3 1 




3 1 1 


34. 


4 1 




44 


.8 1 


31.6 


. 1 1.4 1 


£ . 


4 I 




2,6 i 


I . 


8 1 






,z- ] 


2.1 


, 1 .11 




1 1 




*l 1 




1 1 






- 1 1 


. I 


.1 1.5 1 




a 1 




?.a 1 


1 . 


5 1 






.8^ 1 


Z.8 


,1 169*6 ! 


I IT. 


2 1 




117,7 ! 


I 0^ , 


I 




117 


.2^N 


1 17.7^ 

























* INDICATES AMOLKT LISS THAN $^0*000, 
SOURr^l NAtlONAL SCllNCI FOUNDATION. 



12 



ERIC 



'or 



FUNIS.'FOR TOTAL RiSEASCH *N0 OiVlLOPMENT, BV AOfNCVl FISCAL YEAftS 1976* 1977, AMD 197S ' 



INILLIONI OF DOLLARS! 



IVlilON 



TOTALt ALL ASiMCI 



TMINT OF 



DEPARTMENTS 
UCLLTURi, TOTAL*.*. 



AG^tCULTUltAL RESiAPCN If RVICE* * * * * *i 
eOOPERATIVE STATE, RESEARCH SERVICE. « 
gCOMOMIC RESEARCH SERV tC E* . . . ^ , ^ ^ 4 

fORiST SERV ICE,, *..*«^* ******* 

NATIONAL AGRrCyLTURAL LIBRARY.*.***, 
STATISTICAL REPORTING SERVICE*- * 



TOTAL* 



OF THI CENSUS «***. ^ *****.****.** ^ ****-***-** > 
ECONpNIC DEVELOPMENT ADM I N I STR AT tCN. * . * * . * . . . . . . . 

\ MARITIME ADMINISTRATION*.... A**** 

^"ffATIONAL SUREAy QF STANDARDS *.*«*** - > *- 

NATIONAL*FtR| PREVENTION CONIROL ADMINISTRATION. 

NAflOfiAL OCEANIC A^O ATMC5PN|RI& IkCfTINI STRAT ICNt * , * , 

OFFICE OF MINORITY lUSlNlSS ENrER^lS E . * 

OFFICE OF TELECaMRLNICATIONS. *-**.* ********* 

PATENT AND TR AOEMARR , Dp F IC E . ^y-'* * - . * *.****.**** 



DEPARTMENT OF DEFENSE 
DEPARTMENT OF TH 

MILITARY FUNCTICftS 



TOTAL* 



RDT^E APPROPRI AT IONS*** i ...*..,.... ^ .*.... . 
PAY #ND ALLONANCES QF MILITARY PERSCNNEL IN R6D, 



CIVIL 



T IONS...*. ^ 
F THE NAVY. 



RDT£E APPPQPRI AT IONS.*,, .*..*.***.*.... 

PAY ANQ ALLOWANCES OF MILITARY PERSONNEL IN R&D* 
SPECIAL FCRiIGN CURRENCY FROCR AH* *.**.***....*. . 



PARTMENT OF THE. AIR FGRCE- 



RDT£E APPROPRI 4T !ONS* .**....,.-.-......*-********.* 

PAY AND ALLOWANCES OF MILITARY PERSONNEL IN RED 

OEFENSE ACInCIES.**** ,.** 

R0T6E J^PROPRIAT IONS-*....**** ***.*.***.*....*..... 

DEPARTMiNTfilDE F UKC S .......,.*****.*,*-*.. . 

DIRECTOR OF TEST 4^D EVALUATION* CEF INS I . *.U. 

OEPARTMENT QF HEILTF* ECUC^TION, ANOWiLFfiRE, TDTflL.... 

ALCOHCLt DRUG SBUS 1 AND MENTAL HEALTH ADM 1 N I ST RA T I UN . 

CENTER FDR DISEASE CONT RCL ...***.***, * * 

FOOD AND DRUG ADM i N I STRA T I ON . . * .*....- 

HEALTH RESOURCES A tM I N 1 1 TRAT lON^, .,*.**,**,*.*.*.**. * 

HEALTH ^IRVICIS ACPFNISTBATIQN. !*,**.****. * 

NATIONAL INSTITUTE UP EDUC AT ION* . 

NATIONAL INSTITUTIS OF HEALTH.. * 

OFFICE OF EDUCAT ICK. -..--....*.*.***.**..**- 

OFFICE Of human DEVELOPMENT**-*..--.*.**..-.-. 

OFFICE OF THE ASSISTANT SECRET ARY FOR EPUt AT IDN, . . , . . 

□FPICE OF TNI SECRETARY..-.****.**,.*.** 

SOCIAL AND REHAIIL !TAT ICS SERVICE **.**,*,..*.. 

SOCIAL SECURITY AO W I N I S T RAT I ON ********,,** * 



OiPARTMENT OF hOUS ING AND URB^N DEVELOPMENT* 
OEPARTMFNT OF THE INTERIQR, T^\L . *.-*-- 



EVILLE PCWER A-rwiNI sfpAfiON. 



BUHEAU OF LAND MANAGEMENT. 
SURiAU QF MINES. 
BUREAU GF OUTDOOR RECREATION. 

BURiAU OF KICLAMATIQN. 

GEOLOGICAL SUR VE V *******.* J. . 

NATIONAL PARR SERVICE.-..-*** 

OFFICE OF THE S EC R IT ARV * * * * * ** 

OFFICE QF HATER RESEARCH AND TICHNOLOGV* 
UNITFC STATES FlSF AN^'wlLCLIFE SERVICE. 




CONT INUID ON NEX 



T PaIi 



ERIC 



535*4 1 

193. a I 
131*5 I 
26*2 
1.3 

ag.a 
* I 

I 

243*9 

2*7 
13*1 
16*8 
54. 2 

6*6 
. 146*7 

i.a 

1*7 
*4 



2,319-9 I 

2*295.5 

2,203*0 



613*6 



i 

*^ 1*6 
96*7 

2V1 

152,7 

2*i 
12.5 

ai«3 

50.1 
7.9 
154*4 
1*6 

"a 

10.983-6 

2*527.9 



14.4 

3,620.1 

3,526*0 I 
91*1 I 
3.0 I 



3,5^9*0 
251*7 

162.0 

162-0 



1.1 



28*0 I 
I 

2,560-1 I 
I 

U0.6 ! 

77*9 I 

37.0 ! 

36-3 I 

15*9 I 

88-4 i 

lf933*3 I 

76.7 I 
83.2 I 

1.7 I 

22.0 I 

29-3 I 

17.8 I 
I 

6fe.3 I 

i 

.9 I 

139.6 I 

* I 

U*4 i 

130.9 I 

9*9 ! 

3.6 I 

19.5 I 

20.7 I 



2*40S*i 

92.3 

^7.4 

4 t 032* 9 

3,945*7 
84.2 
3*0 

4,219*4 

3*977.9 
241.9 

I73*i 
. 1*2 
28-0 

2*926,7 
151*6 

30.2 
17.3 
93*9 
2*243-7 
132*8 
77.2 
1.6 
22*i 
31.1 
20*2 

7y.a 

L., 

i*8 
1*4 
140*7' 
* ' 
9*0 
151.9 
11*8 
, Z.2 
^-l 
23*4 



TAiLi C^l« 



FICi^AL FUNDS FOR TOTAL RESEARCH AND DEVELOPrCNT, BV AGENCYl FISCAL YEARS 1976. 1977* AND 1971 

tMlLLlQNS OF OaLARSl 



CONTINUEO 



AGfNCY AND SUeOlVlStQN 



ACTUAL 



Gi PART Hi NT J OF JiJSTlCEt TOTAL- 



BM^kU OF PRlSONS^.^...^..^a^*^^«^^^^«#.-. 
OfiUQ fNFCRCEHENT ADNIN I STRAT TON , ^ , ^ ^ ^ ^ ^ . 
FiOiRAL 8UREAU OF INVEST ISAT ION . ^, ^ ^ ^ . 
INnl^iATIOf^ AMD MATURAL HliTtOPt SERVl€t<**« 
LAV INFORCENENT ASSISTANCE ADNINISTRAT^ijM^ 
^ QPPICi OF. T^^ AJ^SANiV eENiRAL ^ . ^ .« # . .j/i ^ - 

DiRARTNENT m LAS^f TOTAL ^ «. ^ ...... ^ ^ ^ 



SiPiAU OF LAiOR SlATlSTICS*p - ^ 
EHPLOYHENT and training ADNINISTRATION^^^- 
EP#LOVMgNT STANCAROS ACM I nIsTR AT tbN^ ^ ^ ^ ^ ^ ^ . <, 
, LABaRH4ANAaEMENT SERVI CE S ADNI NI STRATI ON, ^ i» . 
OCCUPATIONAL SAFETY ANC hEALTH ACNINISTRAT IC 
OFFICE OP THE SECRiT ART. ^ . . . ^ . . . ^ . ^ ^ ^ . . . , , 

DiRARTNgNT OF STATE* 70T AL # ^ « . ^ . . . ^ . . . . . . 



OEFARTNENTAL FUNDS 

AaiNCY FOR INTERNATIONAL DEVELOPNENT . # . . 



DiFARTNENT OF TRANSPORT AT I CN* TOTAL, 



FEDERAL AVIATION ADNlN I SiRAT ION# ,^ . ^ . ^ - , , ^ # ^ 

FEDERAL HiaHHAV ADNIN ISTRAT ION, . , 

FEDERAL RAILROAD ADNI N I STRAT ION . . . . ^ ^ . ^ . . - . . 
NATERIALS TRANSPORTATION iUREAU ^ - ^ - . , , . ^ . . 
fiATIONAL HI&NHAY TRAFFIC SAFETY ADWINISTRAT] 
OFFICE OF THE SECRETARY, ^ ip. , 
UNITED STATES COASi GUAR D. # . ^ . ^ . . # . ^ . ^ . - . . 
yRlAN HASS TRANSPORTATION ADNI N I STRAT I ON . ^ . . 

DEPARTNENT OF THE TREASURY» TOTAL ..... ^ ^ ^ .. . 



BUREAU OF ALCOHOL* TOBACCOf AND FIREARHS.^ 
BUREAU OF ENGRAV lN&Hyi@^^R INT ING. 
CUSTQNS SERVICE ."'V^ 



OTHER 



A £T I Oft • w m w w w w m 

ADVISORY CORNISSION CN INT ERG09f RNPiNT AL RELATION 
APPALACHIAN RIGIONAL CONHlSSiONJ' 
CIVIL AERONAUTICS iCARD..,. 
CIVIL SERVICE CONN I SSI ON^.. 

CON^NITY SERVICES A CN IN t STRAT ION . 

CONSUMER PRODUCT SAFETY CONN ISS I ON ^ . 
ENERGY RESEARCH AND DEVELOPNfNT ADRINISTRAT tc 
ENVIRONMENTAL -^OT ECTION AGENCY^. . 
FEDERAL CONHUN tC AT IC ^S CONN ISS ION ^ . . 
FEDERAL iNERGY ADMINISTRATION 
FEDERAL HOME LOAN BAKK BQAPD. 
FEDERAL TRADE CONM I SSI QN^ > , 
MINERAL SERVICES ADM INISTR AT ION . 
INTERSTATE COPMERCE COPM I $5 I ON . , ^ . . , . . 
LIBRARY OF CONGS E S S ^ ^ . 
NATIONAL AERONAUTICS AND SPACE AQNINIS 
RATIONAL SCIENCE FOUNDATION........ 

NUCLEAR PEGULATORY CCmtlSSlON. 

OFFICE OF TELECOMMJNICAT IONS POLICY 
SMALL BUSINESS ADMINISTRATION,. 
SMITHSONIAN INSTITUTION.....,^. 

TENNESSEE VALLEY At ThOR I T.Y . . , . . 
UNITED STATES ARMS CCNTROL AND DISARMAMENT A6ENC 
UNITED STATES INFORNATIQN AGENCY..,...,.,,...... 

UNITED STATES INTEHNAT I ONAL TRAOi CONMI SSI CN. . . . 

VETERANS ADM IN I ST RAT I CN... 




ENCIES 



I 



I 



* INDICATES AMOUNT LiSS T H AN / J 50 fOOO . 
SOURCEt NATIONAL SCIfNCi FOUNDATION. 
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1,9 


39.4 
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59*9 
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58.0 t 
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APPENDIX D 

Statistical Tables. 
' Part II 

i Federal Funds for Scientific 
and Technical Information 




P-1. Summary: fiscal years 1976, 1977, and 1978 

D4 ly agency: kaiyears 1976J977> and 1978 = 
i04 Intfimufal and extramural oblipiion$, by agfncy, fiscal years 1976, 

1977,and 1978......r...^,.. 

D-4= iy agf ncy and activity: fiscal year 1976 . , 

D-5. iy apncy afid activity: fiscal year 1977 |iitjmat§dj 
^04. By agency and activity: fiscal year 1978 (iitimatedj .A ^ , ^ ^ , ^ . 
D-7. Publication and distribution, and symposia and audiovisual mtdia, 

by agfficy and subcategory: fiscal year 1976 , , . . , 

U4, ' Publication and di^fibyiionj and lymposia and iudiovisual media, 

by agency and iubca!t|ory: fiscal year 1977 (estimated) 
D-l Publjcation and diitribution, and symposia and audiovisual mgdia, 

by agency and subcategory; fiscal year 1978 (estimated) =:,,,.,.....,,.,../ 
D*10. Documantation, reference, and information i^fvlceSi by igency and 

^ subcaiegofy ; fiscal year 1976 = 

*D-1l Documentation, rffennct, and Information iifvic^i, by apncy and 

subcat^Ofy: fiscal year 1977 (estimated) = ,\ , 

DAI Documentation, riftrincf, and infnfmitiqn services, by agency and 

/^l subcateiofy: fiscal year 1978 ^imnatedj . a , " 

DAi Intramural and extramufal odigations, by agency and activity: 

) fiscal year 1976 , = 

D-T4. Intramural and extramural obligafioni, by agency and activity: 

fisbal year 1977 (estimated) = = : = 

Intramural and extramural Qbli§ations, by agency and activity; 

fiscal year 1978 (istimated) = = 



NOTES 

• Estimites for 1978 are based on The Budfet of tk Ufiited Statej Qomnmnt, 
fiscil year WS, as submitted to Congress, and do not reflect fubsequent 
appropriations and apportionment ^tions, 

• Obligations reported for extramural perforfnance are limited to contracts or 
grants that have ai thei r primary purpose the accompliihment of scientific or 
technical Inforitiation functloni. Obligations are excluded for information 
acctivities that lupplement or support work under R&D contracts or grants. 

• Obligations /for research and development in information sciences^ 
documentation and information systems, techniques and devices are also 
reported as part of R&D obligationsTlyart L 

• Defense Agencies Include the Defensa^Advanced Research Projects Agency, 
the Defense Nuclear Agency, the Defense Supply Agency, the Defense 
Communications Agency, and the Defense Lo|istics Agency, 
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Sports ■ nsfno. price 

, Federal Support to Univfirsiiies, CnllegeB; and 

Selected Nonprafit Institutions, Fiscal Year 1975 . 774n S2.20 

Detailed Statistical TnblKS. Fiscal |ear 1976 77^325 

i Manpower Resources for Scientific Acfivities nl 

Universitie^and Colleges, lanuary 1976 ............ 77=308 $2.00 

Detailed Slatisticcil Tables. lanuary 1977 77=321 

^Craduate Science Educalion: Student Suppnri and 

' ■ PostdoGtorals, Fall 197S 77=313 S2.20 

, Detailed Statistical Tables, Fall 1976 77=319 = 

; &(penditures for Scienlific Activities iit Universities 

and Colleges, Fiscal Year 1975 77=307 S2.00 

Detailed Statislical Tables. Fiscal Year 1976 77^316 

Characteristics of Doctoral Scientists and EnginiierB in the 

United States, 1975............... 77=309 S3,00 

Women and Minorities in Science and Enginefirinp ...... 77=304 $0,75 

U.S. Scientists and Engineers, 1974 = 76=329 Si. 25 

Characteristics of the National Sample of ScieniiBtH and 
Engineers, 1974 

Part 1. Demographic and Ediicatinnnl 75-333 §1.90 

Part 2. Emplnyment , . , 76-323 S2.80 

Part 3. Geographic 78^330 $2.00 

19B5 R&D Funding Projections = = . = , = . 76=314 $2.10 

Projections of Degms and Enrollment in Science and 

Engineering Fields to 1985 = , = 76=301 $1.15 

The 1972 Scientist and EnHinei;r Population Rmhdlnkl 
Volume I. Demngraphic, Educationtd, iind 

l^rofeHHionHl CharacttiriHtics 70-3 13 S3.70 

Volume 2. Labor Force iind Eniplovniiml 

Characteristics 75^:]27 $2.65 

Detailed StatiHtical 1 abhis, EnHinficrn, 

ByFicId 7(^300 
RjiiD Activities of Indcpfindfint Nnnprofij 

Institutions. 1973..,.., 75-308 SI. 90 

Research and DcvHlopment in State f aivfirnnumt 

AgencieH, Fiscal Year^ 1972 and 1973 75-303 SI JO 

Young anil HHnuirSciiince ami KnHine(M'inj^Fm;iilty 11)74; 

Support. RnHearch Participation, and Tcnnrc ....... 75=302 $1,70 

PrnjectionH of Hcience and Enginfiiirini^ Dfictor.itn 

1980 and IHfiS ............. 75<I0I $1.30 



REVIEWS OF DATA ON SCIENCE RESOURCES 

No. 30. ''Scientifin and Technical Personnel in 

Industry, 1960'70 and 1975" 

No. 29. "Current and Future Utilization of 
Scientific and Technical Personnel 
in Energy^Related Activities'* 

No. 28. ''Scientists and Engineers From Abroad. 

Trends of the Past Dacade, 19B6-75" 

No, 27. "Education and Work Activities of 
Federal SciBntlfic and Technical 
Personnel, january 1974" 

No, "R&D Expenditures of State Public InstitutionBi 
Fiscal Year 1973' 



78^302 $0.80 

J7^315 $0,60 

77^305 $0.35 

7Pp308 $0.40 

75-311 $0.35 



HIGHLIGHTS 

'Graduate Science Enrollment Stabilized in 1977". .... 78-307 
"Utilizatinn of Science nnd Engineering DoclorateH 

in industrial Resenrch and Development 78-301 

"Acndemic Employment of Full=timn Scientists and 

Engineers IncrensiiB Another 3 PercenI in 1977'* 77=327 

"Natiomd Sample of Scientists and Engineers: 

Changes in Employment, 1972=74 and 1974=76" 77^322 

"Aptitude Test Scores of ProspecliveGraduate Students 

m Science Remained Essenlinlly the Same From 

1970 to 19^5" 77=318 

"Aciidemic MU ExpenditurdS Up 9 Pnrcent in FY 1976** 77=314 
"Friviite Industry Emplnyment of Scientists and 

Engineers in 1975 Shows 5=Year Dncline", .......... 77^i 12 

"(iniduale Science and Engineering Enrollment Up 

Onlv I Percent in 1H7H'\........ 77=302 



EKLC 



1 



